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Paving and Municipal Engineering 


VOLUME IV. JUNE, EIGHTEEN NINETY-THREE. NUMBER 6, 


SEWAGE DISPOSAL. 
8 


DuRING a recent visit to Europe I visited several works for the 
disposal and treatment of sewage—both in England and on the 
continent. 

I propose to give first a general outline of the different methods 
pursued in the removal of sewage from the centers of population 
and its subsequent treatment and disposal; and then give a few of 
the notes I have made upon the working of several of the leading 
processes abroad. 

For removal of sewage, the water carriage system, by subter- 
ranean pipes or conduits, is becoming much the most common 
method where there is any organized system, as it is certainly the 
cleanest and most convenient. Inthe United States itis practically 
the universal method. It is quite generally used in England and 
is being rapidly adopted on the continent, especially in Germany. 
This method may be subdivided into the so-called ‘‘combined’’ and 
separate systems, as to the relative merits of which there has been 
so much controversy. In the former not only is the household sew- 
age taken away by the sewers, but they are made large enough to 
carry off the rainfall as well, and with it much animal refuse from 
the streets. The amount of rainfall to provide for, in designing 
such sewers is still a matter of discussion among engineers, involy- 
ing the questions of the maximum intensity of rainfall, the dura- 
tion of rainfalls of different intensities, and the rapidity with which 
the rain can find its way to the sewers, the latter depending upon 
the slope of the surface, the condition of the streets, whether paved 
or unpaved, and if paved the character of the pavement. For as- 
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sisting in the determination of this question, as to the amount reach- 
ing the sewers, several formulas have been constructed by different 
investigators—notably those of Burkli-Ziegler, L Q=(1.757 to 4.218) 
Ar y 9] Hawksley, Adams, McMarth and others. Very excessive 
ainfalls, such as only occur once in several years, are rarely fol- 
lowed for, as they would involve excessive expense in construction, 
and the sewers would for ordinary use be less efficient. With the 
combined system it has been more common, especially in this coun- 
try, to deliver the sewage directly into a flowing stream, or intoa 
lake, harbor or sea. 

In the separate system the sewers may only receive household 
sewage, no rain water being admitted; in which case it becomes 
necessary to flush the sewers with the sewage itself by draining it 
back by drain flush gates at the man-holes, with water supplied by 
hose from a neighboring hydrant to a man-hole above the locality 
where the sewer is becoming obstructed—or, what is now the best 
practice, by automatic flush-tanks, which discharge at regular 
fixed intervals into the upper ends of the branch sewers a sufficient 
quantity of water to ordinarily keep the system clean. The rain 
from the roofs and back-yards of town houses may, however, also 
be admitted, requiring in such case less flushing water; and this 
is the more common method in England, where the tendency seems 
to be to allow more and more rain water to enter sewers of this class. 
Where there is no second system of storm sewers it is certainly very 
desirable that this limited amount of rain water should be provided 
for. Of the sewerage systems receiving no rain water whatever, 
Memphis, Tenn., is a noted example. 

Enthusiastic advocates of the separate system claim that no rain 
water should ever be admitted and that this system is preferable 
everywhere. But like many other persons with a single idea they 
ride their hobby beyond all reason. There are many places in 
which the separate system would be the best to adopt and even the 
only practicable one—other cases in which the combined system 
would be far the most efficient. Each case must be studied by it- 
self without prejudice. Where the sewage can not be turned, 
without treatment, into a handy river or other body of water, the 
separate system has an advantage in that the sewage is not so 
overburdened with water in a rain storm as to interfere with its 
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proper treatment at the sewage purification works. But this re- 
sult may also be accomplished by the combined system. When all 
the rainfall is admitted to sewers the ordinary flow of sewage may 
be taken by an intercepting sewer, located beneath the others and 
ordinarily crossing their paths near their mouths, the amount that 
the interceptor is allowed to receive during rain storms being regu- 
lated by the size of openings connecting the two or by positive 
self-acting gates controlled by floats. In order to keep the size of 
the interceptors within reasonable limits, and also to permit undue 
dilution of the sewage to be treated, they are only planned to carry 
ordinary dry weather sewage and light rainfall, heavy falls being 
discharged through the old or direct outlets, the great dilution of 
the sewage and the usually short periods of such discharge making 
this method unobjectionable. A common allowance of rain to pro- 
vide for entering the interceptors is 74, of an inch per hour; and, 
it may be added, the first washings of the streets, at the commence- 
ment of a shower, are usually quite as foul as domestic sewage, 
and it is quite as important that they should not be allowed to defile 
neighboring streams or bodies of water. 

The greatest trouble experienced by this is during long contin- 
ued rainfalls of light intensity, which keep up a flow of sewage 
larger than usual, and yet not greatly diluted. A prominent exam- 
ple of this method of interception is seen in the Boston system of 
sewerage, by which the sewage is removed several miles away to 
Moon Island, in the harbor, where it is received in a reservoir, and 
only allowed to float out during a portion of ebb tide, and extended 
series of float experiments having shown that but little of the out- 
going sewage will return to the harbor again. During heavy 
rains the excess of rainfall, but. slightly mixed with sewage, floats 
out of the old sewer mouth at the wharves of the city. A similar 
system has been proposed for the city of Washington, which suffers, 
greatly during the hot weather of the summer, when the Potomac 
river is at its lowest stage, from the delivery of city sewage at 
different points on its water front, where it is carried up and down 
by the tide a number of times, becoming more and more offensive, 
before it is able to escape beyond the district. 

With intercepting sewers it frequently becomes necessary to 
pump a part, or the whole, of the sewage on account of the low 
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level at which they generally have to be driven, as in Boston, Lon- 
don, Berlin, Paris, and elsewhere. Sometimes the configuration of 
the ground permits the construction of different lines of interceptions 
at different levels, so that the sewage from the higher ground can 
be delivered at a distant point of gravity, while that from the low 
level districts only has to be pumped, as in London, Hamburg, and 
Paris. 

A modification of the water-carriage system, introduced some 
ten or twelve years ago, which has found considerable favor abroad, 
and has lately been introduced in a few places in this country, is 
known as the Shore Hydro-Pneumatic System, and there are locali- 
ties where it would seem to have muchvalue. Its object, where 
sewage has to be pumped, is to avoid bringing all the sewers to 
the pumping station, in order to have the sewage lifted, but in- 
stead to have the pumping done at various points scattered over the 
city, as many as may be necessary or convenient, and at the same 
time have the pumps all managed from one engine-house. This is 
by the agency of compressed air. When the site of a town is very 
level, so that sufficient grade can not be given to sewers to keep 
them free from deposit and bring them all to a common pumping 
station—which, it is ordinarily demanded, should be outside—the 
built-up portion of its territory, without making them excessively 
deep as they approach their terminus. Much expense of construc- 
tion can be avoided by this method; such deep sewers in a flat dis- 
trict, moreover, are likely to require much pumping of ground 
water, both during their construction and afterwards. Again, the 
town or city may be built in a number of little valleys, separated 
by ridges or swells of land, which would also make much expensive 
cutting and sewer construction through these ridges, in order to 
bring the sewage to a single pumping station. 

In such cases, by the Shore system, the town is divided into as 
many districts as may be convenient, and a Shore ejector, working 
by compressed air, placed in a chamber beneath the street at the 
center of each district. All the sewers of a district are led, at any 
grade deemed necessary and quite independent of the grade of the 
surface, to this central point. The ejector works automatically, and 
either delivers the sewage into a pipe under pressure, through 
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which it forces it to its point of delivery, or lifts it to a sewer at 
higher level in which it flows by gravity. Its application is to 
separate systems of sewerage. 

It is claimed that the work done by the compressed air gives 
with lifts as high as twenty-five feet an efficiency of nearly 49 per 
cent. 

Another advantage claimed for this system is such a complete 
separation of the sewerage districts that, in event of an epidemic of 
typhoid or other zymotic disease occurring in one of them, it can 
not be carried by the sewers to any of the healthy districts. This 
system has been adopted at Winona, Minn., and also at the Colum- 
bian Exposition grounds at Chicago; and, in order to provide for 
the crowded daily attendance expected at the latter, the ejectors of 
this plant will have a combined pumping capacity of 17,000,000 
gallons in twenty-four hours. 

Besides the water carriage system may be mentioned the Liernur 
system, by which the foulest portion of the household sewage is 
conveyed to the sewage disposal station, where the pumps are lo- 
cated, by a system of iron sewer pipes in which a partial vacuum is 
maintained during the day time. In other words, the sewage is 
sucked by this vacuum, first from a group of houses to a central 
tank beneath the street (several local sewers delivering into each 
tank), and second, from this tank to the station. Only excreta and 
chamber slops are provided for. A more detailed account of this 
will be given gurther on in speaking of Amsterdam. The system 
has not met with much favor from its expensiveness as well as for 
other reasons. It would seem, however, to have a limited field of 
usefulness in such cities as Amsterdam. 

A modification of the Liernur system, called the Berlin system, 
has been tried on a small scale in Paris, where some three miles of 
iron sewer mains were connected with a pumping station. The 
principal points of difference between this and the Liernur system 
are that the partial vacuum is kept constantly on the street mains, 
by night as well as by day, and that the discharge from the dwell- 
ings into the sewers is entirely automatic. In the Liernur system 
the discharge from the local sewers to the street tanks, and thence 
to the station, is controlled by valves that are manipulated by a 
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street force that during the day patrols the district covered by the 
sewers. 

In the Berlin system the evacuator, discharging the household 
sewage, is generally located in the house itself. The sewerage 
first enters a small closed iron receiving tank, to screen out any for- 
eign substance that might obstruct the pipes. The rotation of an 
axle passing through the tank and having arms of different lengths, 
by a crank outside, serves to detect the presence of any such sub- 
stance, which can be removed by opening a door. The rotation of 
the arms also breaks up accumulated fecal matter which would not 
otherwise pass through the wire screen in the bottom of the tank. 
Adjoining, and connected with this tank, is the evacuator, the out- 
let of which is closed by a rubber ball valve attached to a float, 
seated by the weight of the float and by the suction of the discharge 
pipe. By the action of the float the evacuator is automatically dis- 
charged whenever the sewage reaches a certain height in it. The 
system is said to have worked satisfactorily, although the cleansing 
of the receiver, especially after the lapse of days and perhaps weeks, 
must be a disgusting operation. It was recommended years ago by 
Mr. Paul Gerhard for the sewage of Coney Island, omitting the 
receiver, which he did not think would be needed there with the 
conditions prevailing. 

The old pail system for removing fecal matter from houses is 
still largely pursued both in England and on the continent, even in 
such large cities as Paris. And where cess-pools are still in use, 
they are emptied any time during the day, as I have seen in Flor- 
ence and elsewhere, by means of a hose led from the pit to an iron 
cylinder, placed on a cart in front of the house, from which the air 
has been exhausted. Usually a small engine on wheels accompanies 
the tank so as to exhaust the air on the spot; the exhausted air, 
then, is thrown under the fire grate of the boiler, so that noxious 
gases are consumed in their passage through the furnace. 

It seems extraordinary that, in a city of England of the impor- 
tance of Manchester, there should have been, as late as 1868, no 
fewer than 60,000 open middens and cess-pools, covering together 
an area of 16 acres; and this in a population of about 350,000. 

J. Foster Flagg. 
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J. Foster FLaGcG was born in the suburbs of Boston. He 
graduated from the Lawrence Scientific School of Harvard 
University at the age of nineteen. He has had a pretty 
wide range of experience in municipal and hydraulic work, 
railroad construction and mechanical engineering. After 
a short experience in railroad work in Ohio, and a year or 
two spent in astronomical work at Harvard Observatory 
and in Washington City, he served for nearly three years 
(before the war) with Gen. M. C. Meigs upon the public 
works of Washington. He next spent a season as an as- 
sistant engineer with the late Mr. James B. Frances, the 
eminent hydraulic engineer at Lowell. A short experience 
followed in the drafting room of one of the largest tool 
works in the country, and in investigating the mode of 
manufacture of small arms at the Springfield Armory for 
private parties who had a contract for their manufacture. Since that time he has 
spent several years in railroad and municipal work in western Pennsylvania and 
Ohio - has spent two years in Peru, South America, in charge of construction of 
large works for the manufacture of nitrate of soda, and also in railroad work. He 
has visited Colombia, South America, in investigations for the improvement of 
the Magdalena river, and has made examinations and studies for water-works in 
towns in the island of Cuba; has spent nearly three years in Mexico in charge 
of the construction of the Pacific branch of the Mexican National Railway, oper- 
ating for a year the portion of the line that was completed, and has had charge 
in New York City of the construction of the up-town flant of the New York Steam 
Company, superintending also the works when completed, and made the investi- 
gations, computations, etc., in Washington, for the report upon the improvement 
of the sewerage of Washington, made by the Sanitary Commission appointed by 
President Harrison. 








THE ORIGIN OF ASPHALT. 


In the opinion of the writer, there is a tendency to assign the 
origin of petroleum, ozokerite or mineral wax, and asphalt to an 
animal origin, more widely entertained than ever heretofore. It is 
difficult to imagine any other origin for these materials as found in 
many large deposits, and in the case of all deposits which are produc- 
tive on a commercial scale, the conditions are consistent with the 
theory of animal origin. Those cases of deposits within volcanic 
rocks, all unimportant in a commercial sense, are the only ones 
calling for a suspension of judgment. Still, even in these cases the 
presence of hydrocarbons is most likely due to the presence of 
fossiliferous sediments implicated in the voleanic phenomena. For 
full particulars about deposits of petroleum and asphalt, where the 
theory of animal origin is the only one tenable, the reader is referred 
to ‘‘Chemical and Geological Essays,’’ by Dr. T. Sterry Hunt, first 
series, pages 8 and 168; and to the opinions of Prof. 8. F.Peckham, 
in his ‘‘ Report on Petroleum,’’ tenth census, U. S.; his article in 
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the Am. Chem., vol. iv, July, 1873, and also Proc. Am. Phil. Soc., 
Sept. 18, 1868. 

The theory of distillation from coal and other vegetable deposits 
to account for petroleum is beset with difficulties, while the condi* 
tion of such deposits admit of our assuming the probable existence 
of animal life whenever vegetable growth was possible. The min- 
eral theories, announced to account for the generation of petroleum, 
appear to be without any basis of probability. They are quite fully 
discussed by Prof. Orton in his report on the ‘‘ Geology of Ohio,”’ 
for 1890, as are also the other theories of origin, and with which he 
gives the laws of accumulation and supply. 

Messrs. Wall and Sawkins, in their report on the ‘‘ Geology of 
Trinidad,’’ give an account of the conditions observed by them of sam- 
ples of asphalt observed or collected to illustrate its origin, and their 
deduction is ‘‘ that one of the regular processes of the mineralization 
of vegetable matter consists in the production of substances of the 
bituminous series in distinction to those of the coal series.’’ Their 
judgment was evidently based on the opinion of Bischoff (Caven- 
dish Soc. Trans., vol. i., p. 288), and might be quite different if 
their observations were made at this date, and with a knowledge of 
the great wealth of pertinent literature which has been accumulated 
during the last thirty-five years since they wrote their opinion. 
The writer has observed, personally, in Mexico, some of the phe- 
nomena to which they refer, and explains them in a way entirely 
consistent with the theory of animal origin for the bitumens. 

The following extracts from clippings accumulated by the writer 
are selected for reprint, to present some idea of the line of investiga- 
tions which have established the presumption that petroleum has been 
derived from animal matter. It is thus an equally strong presump- 
tion that the various minerals derived from petroleum—the as- 
phaltinea, are of animal origin. Substantially, if not exclusively, 
the animal remains have been those of micro-organisms, and these 
have possibly been of kinds whose habitat was, and is, in the ooze 
of sea bottoms. It may yet be determined that the species produc- 
ing the deposits secreted a hydrocarbon, inherently adapted for 
bituminous distillation. 

‘‘The Origin of Petroleum,’’ from the Engineering and Mining 
Journal, May 16, 1891, by R. W. R.: 

‘‘In a late number of the Austrian Zeitschrift fur Berg-und Hut- 
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tenwesen, Prof. Hoefer sums up the discussion of this subject, and 
claims a substantial victory for the theory of the animal origin of 
petroleum, which he has steadfastly maintained since 1877. The 
arguments in favor of this theory were at first chiefly drawn from 
the observed geological conditions of the occurrence of petroleum ; 
and the principal argument against it has always been a chemical 
one. It has been urged that the absence of nitrogen in petroleum 
must be fatal to the theory of its animal origin, because an oil pro- 
duced from animal substances could not fail to be nitrogenous. 
One answer to this argument was furnished when Dr. Engler actu- 
ally produced from blubber and other animal fats an artificial petro- 
leum, free from nitrogen, as might have been expected, since the 
fats are non-nitrogenous. And Engler declares that the absence of 
nitrogen in natural petroleum is a necessary result of its production 
from animal remains, because the nitrogenous flesh decays rapidly 
and assumes soluble forms, so that it would be removed before the 
fat, which is peculiarly stable, began to be transformed by the 
slower process of dry distillation. This proposition was confirmed 
by Dr. M. Albrecht, who treated several thousand mussels and 
fishes in this way, and found that the ammonia and nitrogenous 
bases incidentally produced were easily removed by reason of their 
extreme solubility in water. 

‘‘But Peckmam’s examinations of the petroleum of California, 
Texas, West Virginia and Ohio showed the presence of nitrogen, 
and led to the general acceptance for these oils of the theory of an 
animal origin, which was still denied by many for the non-nitro- 
genous Pennsylvania oil. Prof. Hoefer, however, still held to his 
former view, declaring the geological conditions of the Pennsylvania 
and New York oil fields to be such as could not be reconciled satis- 
factorily with the hypothesis of vegetable origin. In his latest 
paper he repeats and enlarges an arument based on the presence in 
natural gas of more nitrogen than can be accounted for by an ad- 
mixture of air. If natural gas be admitted to have resulted from 
the decomposition or distillation of animal remains, the probability 
of a similar origin for petroleum is greatly strengthened.’’ 


Omitting several references to analysis of natural gas from Asia, 
Europe and America, showing the presence of more nitrogen than 
can be accounted for otherwise than by assuming an animal origin 
for it, the correspondent (R. W. R.) says: 


‘¢ A further proof is draw from the interesting report, published 
last summer by Gumbel, on the mineral and geological character of 
the samples taken from the sea-bottom during the scientific explor- 
ing voyage of the ‘Gazelle.’ In samples taken from depths of 500 
metres and over, fine globules of fat were found similar in charac- 
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ter to adipocere sometimes found in ancient graves, or the fat still 
remaining in some fossil bones. Director Gumbel recognizes the 
possible significance of this discovery in connection with the origin 
of petroleum. Itis clear that, to some extent, the adipocere of small 
marine organisms is at the present time accumulating in the ooze 
of the deep sea-bottoms. The frequent presence of petroleum in 
nummulitic Eocene strata is at once suggested as a related phenome- 
non, and I may add that the petroleum found in the Niagara lime- 
stone, and particularly in the pores of favosities niagarensis, seems 
to be another corroborative occurrence.’’ 

‘Prof. Stickenberger, of Cairo, Egypt, gives in Chemiker Zeitung, 
August 7, 1891, an interesting account of the present formation of 
petroleum in the Red Sea, from the bodies of animal organisms 
which undergo a process which may be considered petroleum fer- 
mentation. The oil is absorbed by the porous rocks of the shores 
and coral reefs, and places are found where it rises in them as in a 
sponge, and it can be seen in many places flowing out.’’ 

‘‘The present investigations by Ochsenius and Jaloziecki have 
led to the definite proof that this petroleum process is still going on, 
that it is due entirely to animal decomposition, and that no traces 
of coal or fossil vegetation can be found anywhere in the shore 
rocks containing the petroleum.’’—Engineering and Mining Journal, 
Dec. 19, 1891. 


Under date, November 12, 1892, Engineering 
and Mining Journal says: ‘‘ R. Zalozieki (Monat. 
Chem. 1892, S. 498), announces the discovery of 
pyridin bases in petroleum from Boryslaw. This 
is likely to be of importance in establishing the 
animal origin. * * * ‘Taking into considera- 
tion also that secondary and tertiary alcohols have 
been found in petroleum, as also silicon, and that 
the Thran oil contains no paraffin, it would appear 
that the chemical evidence for the animal origin 
Biographical sketch Of petroleum is now fairly complete.’’ 


in April number, : 
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BRICK STREET PAVEMENTS IN TOWNS. 


I THINK vitrified brick is the coming pavement for streets. It 
has passed the experimental stage, having been used in Blooming- 
ton, Ill., about eighteen years; Charleston, W. Va., nineteen years, 
and many other places in the United States. It is said to have 
stood successfully long and severe tests in Holland, where it has 
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been in use for about one hundred years, England has used them 
for thirty years. In many instances vitrified brick has shown as 
great crushing resistance as granite. ‘‘In Chicago in front of the 
C., B. & Q. freight depot, granite pavement was taken up on ac- 
count of the difficulty of horses getting a foot-hold, and replaced 
with brick; they having been in for two years now, and giving en- 
tire satisfaction.’’ Mr. B. B. Hart, of Clinton, Iowa, in answer to a 
request from Knoxville, Tenn., says, ‘‘ That brick in use here about 
four years are not worn in the center one-eighth of an inch.’’ The 
cheapness and excellent wearing quality, the ease with which it 
may be cleaned, the comfort it affords to horses, giving them sure 
footing, the small amount of noise and dust it makes, and the ease 
with which it can be taken up for repair of pavement, or pipes un- 
derneath, makes it almost an ideal pavement. 

In the construction of streets, the foundation is the most import- 
ant; without a good foundation no superstructure can stand. The 
sub-soil various in different cities, in some places we find sand or 
gravel, in others hard or soft clay; but no matter what the character 
of the sub-soil is, a good foundation must be made of it, in order to 
have a good street. 

A defect in the sub-grade will cause one in the finished grade, a 
good illustration of which can be found in the April number of the 
Century of 1892. The sub-grade should be made as compact as 
possible by using a steam-roller of not less than fifteen-tons. No 
matter if the sub-soil be sand or clay, a drain of red tile should be 
placed on either side of the roadway, about thirty inches deep, 
especially if you have clay underlying your street. I think this 
better than one drain in the center. 

The curb-stone should be of some approved quality, not less than 
twenty-four inches in depth, and five feet long, of uniform thick- 
ness, top dressed true and smooth. 

Joints should be pointed with Portland cement and clean, sharp 
sand in equal proportions; stone to be set to the true line and grade 
of the street, on a bed of six inches of sand or fine gravel, and backed 
up full, with six inches of same material in the rear; both bed and 
backing to be thoroughly tamped to the depth of the stones. After 
the rolling, the substructure comes, this may be either concrete, 
Telford or macadam; concrete being much the best, but not used 











824 MUNICIPAL ENGINEERING. 


in smaller cities on account of expense, but when used, should have 
about eight inches of Portland cement concrete. The Telford sys- 
tem makes a good substructure, and in reach of nearly every city. 
Some may not agree with me in having the sub-grade rolled for 
this system, perhaps not in some cities, but in our place, if it was 
not rolled until after the stones were set, some of them would be 
out of sight. Macadam makes a very good substructure if the sub- 
grade is good, which is very essential. Crushed stone (screened ) 
should be used exclusively, the coarsest for the bottom layer, which 
should not be over two and one-half inches in its longest dimen- 
sions, this layer should be four inches deep after being thoroughly 
rolled, then add a four-inch layer of finer stone, not over one and 
one-half inches in its longest dimensions, and well rolled, this layer 
to be covered with stone screenings to the depth of one inch, well 
watered, then rolled until the surface becomes hard and smooth, 
care being taken to keep the ruts well-raked in. All places not 
reached by the roller must be tamped thoroughly. Upon the sub- 
structure of any of the above classes good, clean, sharp sand to the 
depth of two inches is to be spread. 

We will now place a brick pavement on any of the above sub- 
structures. In selecting paving brick, too great care can not be 
taken. They should be uniform in size, standard building size be- 
ing best. They burn harder with more uniformity. Larger brick, 
when worn off, are found to be softer on the interior. They should 
be tough, and thoroughly vitrified, absorbing little or no water or 
filthy moisture on the street. All brick should be square edged 
and straight; free from cracks or other defects. None but whole 
brick should be used, except in starting a course or making a clos- 
ure at curb, catch-basin, car tracks or some street intersection, where 
not less than a half brick may be used. Brick should be laid at 
right angle with curb, except at street intersections, which should 
be laid at an angle of forty-five degrees; joints to be broken by at 
least three inches. In laying, care should be taken to keep the brick 
as close together as possible. After the brick are laid, the end points 
are to be made compact by use of a lever applied to the curb. Every 
fifth course the brick are to be closed up, and the course straightened 
by the use of a sledge-hammer and bar of wood placed against the 
brick. The laying should not be more than two hundred feet ahead 
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of the ramming, which should be done thoroughly, with a rammer 
weighing not less than fifty pounds, no iron being allowed on its 
lower surface to come in contact with the brick. All broken or 
cracked brick should be replaced with new ones, and any uneven- 
ness remedied at once. 

The pavement should now be rolled with aroller weighing about 
five tons; all joints and spaces between the brick filled with coal tar 
paving cement, containing ten per cent. of Trinidad asphaltum, and 
the whole heated to a temperature of not less than 300 degrees 
Fahrenheit. When completed, the surface of the pavement should 
be covered with a half inch top-dressing of good, clean, sharp sand. 
Some claim that sand is equal to coal tar cement in keeping out 
moisture. I think not; besides, sand, with a small amount of soil, 
will support vegetation. Small cities are unable to sweep their 
streets every day to prevent this. 

I am told that there is an ordinance in some German cities that 
provides for six months’ notice to gas or water 
companies of the intention toimprove a street. At 
the expiration of that time, the pavement is laid, 
and it can not then be disturbed for five years, 
under a heavy penalty. I think some such or- 
dinance should be passed in our towns. Many 
of our new streets are torn up in places inside of 
three or six months after being made, by gas or 
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In 1877 a free gravel road was built west from Rockville four 
and a half miles to Rocky Run. This was our first road under the 
free gravel road law of 1877. It was built on the road bed of the 
old Indianapolis and Springfield plank road, before mentioned. 
This plank road is altogether the best located road in our county for 
its length. The engineer was Mr. Conduit, then a resident of In- 
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dianapolis. He took advantage of every ravine or sloping hill-side 
that was near his line and running nearly parallel to his direction. 
I was a boy then and heard the people berating Mr. Conduit as an 
incompetent engineer because he ran his road up and down rough- 
looking hollows, when all their habits and observations had fol- 
lowed the ridges and highest ground generally. After I drifted into 
surveying and engineering, and had occasion to measure this old 
road-bed for the purpose of making it a free gravel road, I discov- 
ered that Mr. Conduit had exercised most excellent judgment in its 
location. 

The Rockville and Rocky Run free gravel road just mentioned 
gave rise to some contention, but it was in the main between the 
friends of the road, and never took the form of active opposition. 
It was more a contention for better results than those in charge 
seemed to be giving. I made the survey and estimate and I feared 
that it would be hard to get gravel enough to build it. I provided 
for using coal slack from the sand creek mines as a base and cover 
it with four to six inches of gravel at the east end so we could swear 
to the law that it was a gravel road. In that case, if a bass bit our 
hook we called it a cat. At that time we had not learned from ex- 
perience that the creek bars were inexhaustible. 

Near the west end and at the top of the Rocky Run hills, the 
ground-hog (called in the Kastern States wood-chuck ) showed us a 
bed of excellent glacial gravel, the pebbles all about the size of pop- 
corn grains. The ground-hog had dug his hole near the top of the 
hill, and the gravel he raked out ran down the hill-side to the bot- 
tom and made a bright streak. I then thought it was too fine and 
at first required it to be screened. 

The contractor found screening slow work, and they sent two 
loads to me on the road, one the screened gravel and the other the 
screenings, and reported it to be a new find of gravel, and for me to 
pass judgment upon it. I, supposing it had been screened like the 
rest, accepted it as being as good as what we were using. After I 
was irrevocably committed to the approval of the screenings the 
whole crowd of haulers sprung a horse laugh on me. I could not 
for my life tell which was a load of screened gravel and which was 
the screenings unless I saw it loaded. I advised the commissioners 
to accept that gravel unscreened if the contractors would add one- 
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third more to the quantity, and that was done. That gravel packed 
slow, but it made at last a very solid road and the smoothest I ever 
saw. ‘That was a lesson learned, and the ground-hog was in part 
the teacher. 

Our next gravel road was from Rockville, six and a quarter miles 
south-west to Mecca. We tried to get a petition signed the year be- 
fore, but the objectors took the bulge on us, and capped it with an 
overwhelming remonstrance. As the law did not provide for a re- 
monstrance, if the remonstrants afterward signed our petition, it did 
not neutralize their action, but placed them on our side as fully 
as if they were not on the remonstrance. ‘The summer follow- 
ing the McCune brothers took the petition, and instead of calling 
meetings to discuss the matter, they went from house to house and 
procured the signatures of a goodly number of the remonstrants. 
The leader of the opposition relied on the remonstrance having as 
much force as the petition. The week’s work of the McCune brothers 
showed that a vigorous effort would succeed. We did not mark out 
the boundary of our territory till we were ready to present the peti- 
tion to the board of county commissioners. After we procured names 
and acres enough to build the road, and we had promised some sign- 
ers not to present the petition with less than a given number of 
acres, we then went to still others and told them that we had enough 
to build the road, and would do so any way, but that if they would 
sign the petition it would enable us to inclose a larger territory, and 
thereby make the tax lighter to each. We got several hundred acres 
more by that stratagem. Then the citizens of Rockville subscribed 
over five hundred dollars to pay the first installment of tax for a 
good list of widows if they would sign the petition. By this means 
we gained several hundred more acres. Several able-bodied men 
also consented to be beneficiaries of that fund, and signed the peti- 
tion. Be it remembered that the law required that we should have 
a majority of the number of freeholders in the territory, and also 
the owners of a majority of the acres included in our territory, but 
that the names and their acres of minor heirs should not be counted 
for or against the petition unless represented by a guardian. 

We then marked out as large a boundary to our territory from 
which to tax the land to build our road as we could and still have a 
majority of the names and acres of owners. Just as we were ready 
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to present our petition to the board of commissioners for action, one 
of our purchased petitioners went square back on us, and we had 
to buy him over again at the last minute, as we had cut so close we 
could not spare him. 

The opposition fought us to the bitter end, but we downed them 
all along the line. We proceeded with great care, and put up all 
the legal bars as we went, and left no gaps down. 

At the September term of commissioners’ court of that year, a 
petition was presented to add three miles more to the west end of 
the Mecca road just described. It was along side of the creek bars 
and good gravel banks, and was built very cheap, and no opposition. 
That addition connected the east part of the county with the second 
bottoms on the west, where roads were seldom very bad. 

The session of the legislature of 1878 passed a law providing 
that the county should maintain these free gravel roads. The effect 
of that law was to cause almost a mad rush in gravel road building 
in Parke county. People reasoned that if they had to be taxed to 
maintain gravel roads in other parts of the county, they might as 
well, or better, have gravel roads of their own. I made the sur- 
veys and estimates of several roads in the spring and summer of 
1879, with a contingent compensation, and lost all my work, or 
rather the pay for it, as I got a call to fill a clerkship in a State 
office where I remained four years. The roads were afterward 
built, but as I did not finish my work I could not command my 
pay. When I returned to my county in 1883, 1 found all the 
principal roads graveled ; but I can’t say graded and graveled, for 
there are some outrageous hills left so steep that teams to this day 
pull the gravel loose and work it down the hills in pulling their 
loads up. The law had changed so as to allow the commissioners 
to appoint superintendents of construction, not engineers. Some 
were preachers, some farmers, some livery stable keepers, some had 
no regular calling at all and were appointed because they had noth- 
ing else todo. There had come a reaction on the part of the peo- 
ple against civil engineers, as being too expensive and fine haired. 
When the latter had made the survey estimate and specifications, 
he was dismissed and the superintendents appointed to carry out the 
specifications paid no attention to them, and generally did not un- 
derstand them at all. Ifa hill was made smooth like an onion bed 
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these superintendents lost sight of its steepness entirely; but the 
traveling public to-day appreciates the difference between the roads 
which have good gradients and those that have bad. There was no 
saving of expense in the cheaper superintendents, for they put in 
solid time and the shrewd contractors could fool them out of their 
eyes. 

This led to bidders depending on cutting corners on their work. 
They would underbid others who contemplated filling the specifica- 
tions and then slight their work for their profits. Bad as are some 
of these roads, they are incomparably better than mud roads, but 
they should have been made far better for what they cost. Three 
such superintendents, however, did good work. 

One of the largest townships in Parke county has no gravel 
road, yet it pays a large tax to repair and maintain the gravel roads 
in the county. In 1883 there were two petitions circulated to build 
a road north and south and another east and west across that town- 
ship. The people interested in them had agreed to sign each oth- 
er’s petitions. All was going well when one man made an idle re- 
mark about the other party’s road. This remark was replied to in 
a similar spirit. Others joined in on both sides, and made a great 
many remarks not complimentary to the other party’s road. What 
began in fun grew into an earnest debate. The debate grew into 
a quarrel. The quarrel grew into an expensive lawsuit, and killed 
both roads, and the debators are to-day a community of mud-turtles. 

In building ashort road from Annapolis, three miles north to Sugar 
creek, the engineer (not the writer) estimated that the gravel would 
have to be obtained from the bars on Sugar creek, and hauled up the 
heavy hill. The contractor bid with that expectation. After the 
contract was let, some one discovered that the ground-hogs had dug 
into the best possible gravel-beds at the top of the high hill, almost 
within a shovel’s cast of the road. The contractor dug into the pit, 
killed the ground-hog, tore up his nest, flung him down the hill, 
and never gave him decent burial or a vote of thanks. The super- 
intendent told me that the clear profit in building that short road 
was over one thousand dollars. The gravel was clean-sifted, and 
about the size of shelled-corn. It was deposited during the advance 
or retreat of the glacier. Such deposits lie covered with a thin layer 
of clay in many places on the highest parts of our county. In build- 
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ing one of our roads, we had to cross a hollow, and we put off the 
grading of the hill to the very last. Then we cut the hill top to 
make the grade, and cut into the best gravel I ever saw, and it was 
abundant. But we had graveled the major part of the road from 
distant bars and pits. 

The question as to whether or not we are under any moral obli- 
gations to the ground-hog for showing us many good gravel deposits, 
has always had far more of interest to me than the question we dis- 
cussed so long and wore out so many dictionaries looking for defini- 
tions, to determine whether a road had a beginning and an end, or 
whether it had two ends? 

The question of a road having one or two ends had an import- 
ant meaning to the people of Rockville and suburbs. So many of 
the roads had one of their ends in the town, and the people owning 
real estate would be taxed for each. After the court decided that a 
road had two ends, the people of the town elected a real estate ap- 
praiser, who was pledged to greatly reduce valuations, as at that time 
the road assessment was based on the taxable value of the real es- 
tate. 

Parke county has now finished gravel roads enough in the ag- 
gregate to reach clear across the State, and enough more petitioned 
for and pending to reach half way back, besides several that have 
been killed by debating societies. 

This history is yet far from complete in details, and as to indi- 
vidual roads, but I have given enough to show by what processes 
and under what hindrances we somehow acquired the reputation of 
having the most and the best gravel roads of any county in America. 


The history of the gravel road movement in Parke county would — 


not be complete unless I should tell what bad effect a word too little 
or too much in the law under which we act has caused. Our lawyers 
have all told us that a road petitioned for as a gravel road can not 
be constructed of anything else. I have found in several roads that 
the cheapest material of which to build them was charcoal. Still 
other places coal-slack. In several localities common straw. But 
if we are building under the law, and should use any of these, any 
person could successfully refuse to pay his assessment. The law 
should be so worded that to construct a gravel road, any material 
might be used that will give as good results as the available gravel. 
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The last road I surveyed (this year) had a long haul of gravel for 
the north end. There was heavy timber of the common, non-lum- 
ber kind near by, which will soon be deadened to get it out of the 
way. The road could have been made much cheaper by converting 
that timber into charcoal. A team can haul nearly as much char- 
coal as hay, and one load will go seven and a third times as far as 
gravel. 

The law in Illinois is far more sensible than that of Indiana. In 
Illinois any material may be used to make roads that is known to 
be good. Our legislators seem to think when they meet in the state- 
house that they have left no brains behind them. When a law is 
enacted it must be followed strictly. You all remenber the rail- 
road whistling law passed by our legislature during the session of 
1879. It required the whistle to blow continuously from a point 
eighty rods from the road till the locomotive reached the crossing. 
The purpose of the law was good—to give ample warning to teams 
at crossings—but the wording was bad. Jn many localities along 
every railroad the roads and streets and alleys which for that pur- 
pose had to be regarded as roads were so close together that the blow 
for one would not expire before another set in, and it took all the 
steam the builer could make to blow the whistle. That law fell 
dead flat of its own absurd weight. Legislatures should give au- 
thority to perform needed acts, and fix reasonable limitations there- 
for; but they should also allow the local authorities to exercise a 
sound discretion for the purpose intended. The legislator from the 
flat, north end of our State can not draft a road law in detail that 
will be applicable to the Ohio river hills. Therefore, let him con- 
fine himself to providing authority to build improved roads, leay- 
ing the local authorities to be the judges of the best way to reach 
the result in their locality. 

Another defect in the gravel road law is that it does not give 
enough discretion to the local authorities in locating the road. It 
allows engineer and viewers to straighten a road, but a road often- 
times needs to be crooked. Especially is this true in the hilly dis- 
tricts. I know several instances where roads were straightened, 
and thereby placed on worse ground and steeper gradients than they 
abandoned. This, too, after paying heavy damages for the new 
ground taken. That provision for straightening a road has gen- 
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erally left the impression on the viewers that it was mandatory. 
Viewers never seem to see that to straighten a road horizontally may 
increase its crooks vertically. 

As our law is, and has been for free gravel roads, we can’t leave 
a road, except to straighten it. If we wish to follow one road a 
piece, then cross fields or woods to another road and follow it a way, 
we are estopped. One of our ex-commissioners who had much ex- 
perience with gravel roads while on the board tried that and was 
beaten in court. I know a locality that to-day would build a gravel 
road if the people could but do that forbidden thing. The friends 
of that enterprise are trying to get a road opened from one road to 
the other, in order to afterward petition for a gravel road over it. 
There must be incurred much labor and expense because a word was 
lacking in the law. 

My experience, both in building, and getting gravel roads or- 
dered to be built, teaches me that as our people are so wedded to 
old laws and old practices it will be next to im- 
possible to get any legislature to pass any radically 
new law, if such new law is to go into effect all 
over the State at once. But if a radically new 
and complete bill should be matured and require 
that the people of any county shall first vote to 
adopt it before it can take effect, the members from 
the mud turtle counties would not object to it. 
But if it is to take effect at once in their counties 
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ak tn ae they will very probably vote no. Therefore, give 
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us an option road law. J. T. Campbell. 


HETERODOXICAL METHODS IN SEWER CONSTRUCTION. 


Tue first sewer built within the present limits of South Bend 
was a four-foot, single ring, circular sewer, on Washington street 
from La Fayette street east. It was from 12 to 14 feet deep. It 
was constructed before the organization of the city and was intended 
for surface water only. Notwithstanding it is only half the thick- 
ness usually thought to be necessary for sewers of its diameter, it 


has stood for about 30 years and seems good for 100 years more. 
The outlet of this sewer was in the West race. As above stated 
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it was originally intended to convey only storm water, but it soon 
became the outlet for sewage, not only on the street, but sewers 
from other streets were connected with it to such an extent that the 
city was enjoined by the circuit court from continuing to use the 
race as its outlet. It therefore became necessary to cut it off and 
turn it north at Michigan street. 

At the time this was found necessary the sewer had lasted 13 or 
14 years and there was nothing to indicate a want of stability, 
neither was there any perceptible wear on the invert. The city en- 
gineer therefore concluded that if a single ring was sufficient for a 
4-foot sewer on Washington street, that the same thickness would 
answer on Michigan street, and the extension north to Water street 
was accordingly constructed of a single ring. No indication of | 
weakness could be detected in this extension and it retained its 
shape perfectly. The outlet on Water street from Michigan street 
to the river was constructed about the same time. It was a 5-foot 
double ring, circular sewer with a grade of 1 foot in 10 feet. 

With this steep grade it was expected the invert would wear 
quite rapidly, judging from the rate at which inverts of London 
sewers are said to wear under ordinary grades. 

Several years elapsed after this outlet was constructed before the 
Water street sewer was extended west. The invert of the outlet 
yas then examined and found to be as perfect as when newly com- 
pleted, having no perceptible wear. 

The engineer therefore concluded that either on account of a 
difference in material or the uses to which sewers are subjected, or 
both combined, that sewers in South Bend would not wear under 
ordinary grades as they are said to have done in London, and that 
a 4-foot sewer, in our soil at least, is sufficiently stable if made of a 
single ring. He also reasoned that inasmuch as the greatest pres- 
sure comes on the arch of a sewer the vertical dimensions might be 
increased without weakening the sewer. Since that time there has 
been constructed nearly 6 miles of brick sewers, of a single ring, 
all of which under the generally accepted rules should have been 
double ring work. They range in depth from 10 to 23 feet. The 
greater portion are in good ground (sand and gravel), but some are 
in quicksand. More than one-half were from one to eight below 








er ee eens 


334 MUNICIPAL ENGINEERING. 


the ground water line. The largest single ring sewer is 48 by 68 
inches, elliptical, with greatest diameter vertical. 

Its invert is 22 feet from the surface of street and on an average 
of 5 feet below ground water line. After eight years this sewer is 
in perfect condition. 

No difficulty has been experienced in the construction of these 
sewers where ordinary care has been exercised. In one or two in- 
stances, through carelessness in drawing the curbing, or want of 
proper back-filling, the arch at the spring lines has been left un- 
supported, causing a settlement of the crown, but the same thing 
would have taken place if a double ring had been used, for with the 
lateral or horizontal thrust of the arch inadequately resisted the weight 
of 10 to 16 feet of earth will distort any arch of green brick work. 
At a conservative estimate three million additional brick would 
have been required to have made all these sewers double ring. As- 
suming the cost of these brick laid, including cement, labor and 
extra excavation, at $12 per thousand, the saving in cost of con- 
structing these sewers has been about $36,000, or about $6,000 per 
mile. The question now is, would these sewers have been worth 
$36,000 more than they are now worth if they had been made of 
two rings instead of one? Wm. M. Whitten. 


LOCATING ROADS IN FRANCE. 


THE instructions to engineers in regard to locating public roads 
in France are in a great many respects similar to those given to en- 
gineers locating railroads, and may be condensed as follows: 

The government orders a survey made to locate a road between 
two points, say two cities 100 miles distant. The engineer takes a 
contour map, as made by the war department, showing the topog- 
raphy of the country between those two points. He then makes a 
careful inspection of all possible routes and soon discovers one or 
more points between the first ones given that are to be struck. 

Those are points of local importance: a river to be crossed at 
some favorable place, a pass between hills that is necessarily to be 
gone through, or a village, a mill, or some other local consideration 
that makes it a necessity to be reached. After having marked those 
intermediate points on the map,:he then continues his inspection 
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by sections. Of course if the country is level or nearly so he cun 
simply draw a straight line and call it his location; but there may 
be hills and valleys to be overcome. There is where experience and 
good judgment come in good use. 

A country road is not in that respect precisely like a railroad. 
There is practically no limit in the grade, or rather the maximum is 
a great deal higher, and I do not believe that there is any rule or 
formula by which one may mathematically arrive at a solution to 
the best location of a road, or there are so many factors to be taken 
in consideration, each one of them coming into the combination 
with an uncertain co-efficient, so as to leave the result with the en- 
gineer’s good judgment. 

For instance, a road perfectly level without cuts or embankments 
would be the cheapest and the best. There is no question about 
that; yet, small alternate grades, say 1 in 100, are considered en- 
tirely as good and probably preferable, as the road drains better, and 
animals, by using alternately different sets of muscles, do not fatigue 
so much. But beyond that we have to consider what it will cost to 
grade the road, if the investment of a certain sum per mile justifies 
the shortening of so many feet. Next, when we raise our grade 
above a certain per cent. we lessen our animal horse-power; that is 
to say, our horse can not draw as heavy loads, or, if drawing a 
buggy, can not go so fast. Therefore, it is evident that there is a 
line to be drawn somewhere between lengthening the road in order 
to get as much as we can of our animal horse-power on one side, 
and raising our grade to shorten the distance on the other side. 

In other words, if, by going over a hill, a horse can draw one- 
half of a load we may just as well make the road twice as long and 
let him draw a full load. The same is true for a buggy. The go- 
ing up and down hill without being able to trot any is so tedious 
that we would prefer to drive twice the distance and make better 
speed; yet, as I said before, there is a limit. For instance, if a 
horse can only draw half of a load, if the topography of the country 
is such that in order to obtain a more practical grade it would 
lengthen that road to three or four times its original length, it is 
evident that the short route would be preferable. 

I personally have seen both extremes, roads where the engineer’s 
hobby was that the nearer the road was to the straight line the bet- 
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ter it was, where with a small additional cost and a small additional 
length they would have materially increased their efficiency (by the 
way, this is often the case with old Roman roads). On the other 
hand I myself have by the order of the government built a new 
road more than three times as long as the old one in order to get 
around a mountain. Ten years later I heard that the new road was 
only used by local traffic. All the through traffic preferred to either 
unload half of their load at the foot of the hill or double their teams, 
if they had two wagons, and make two trips over the mountain 
rather than to go around it. 

But that is not all. There comes the question of maintenance. 
The engineer has to take into consideration that it may cost more to 
construct a long road than a short one, but it certainly costs more 
hereafter to maintain a road with a heavy grade than a level one. 
It will be seen that here also is a line to be drawn between saving 
too much capital to increase the annual expenses of repair or lessen- 
ing too much the annual expenses of repair to increase the cost of 
construction. 

It would be useless here to repeat all the small details crowded 
into the instructions to French engineers as to the best advantages 
to take of a valley or its branches or of a hill, etc., or on which 
side of a valley it is preferable to locate a road when both sides are 
otherwise equally advantageous. All these questionsare well known 
in this country, where almost every civil engineer is more or less 
conversant with railroad locating; yet I wish to give one that may 
appear very trifling at first and still has some importance with men 
not thoroughly experienced in the business. It is a recommenda- 

tion to make their first inspection of the grounds 

both ways, as the topography of a country ap- 

pears somewhat different when looked at, for 

instance, traveling from east to west, than it 

will when retracing your steps from west to east. 

Finally, when the location is agreed upon, 

then a survey should be made exactly as for 

railroads, plans, profiles and cross-sections. 

Then the details of grades, culverts, curves, re- 

snemenanh deen. i, taining walls, etc., may be more carefully at- 

ey tended to in the office. Arthur Lagron. 
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NATURAL AND ARTIFICIAL CEMENTS. 


[From the Eighth Report of the Mineral Resources of the United States just 
issued by J. W. Powell, Director of the United States Geological Survey.] 


Le CHATELIER has shown that the chief active agent in all kinds 
of cement is a tricalcium silicate, Ca,Si0,, which with water be- 
comes hydrated, and solidifies to a hard crystalline mass. Calcium 
aluminate and ferrate are also formed, but probably take little part 
in the setting of the cement. The above mentioned silicate con- 
tains 26.4 per cent. of silica, and for its production a mixture con- 
taining 16.6 per cent. of silica and 83.4 per cent. of carbonate of 
lime would theoretically be required. As this silicate is very in- 
fusible, such a mixture could be heated to a white heat, and at this 
temperature all the silica and lime would combine, forming a Port- 
land cement, showing maximum hardening properties. For ce- 
ment-making purposes, however, silica is chiefly available in the 
form of clay, which contains also a large percentage of alumina and 
iron oxide; these can also combine with lime, and in general it 
may be said that a mixture of carbonate of lime and clay, in which 
the clay amounts to 20 to 22 per cent. of the whole, will, when 
burned at a very high temperature, yield a Portland cement. 

Argillaceous limestones occur in various parts of the world, but 
are rarely found to contain the exact proportion of clay necessary 
to yield Portland cement. If the clay is present in small amount, 
the stone will slake after burning, yielding so-called hydraulic lime, 
which will harden to some extent under water. Usually the lime- 
stones containing a considerable proportion of clay show a much 
higher percentage than that required for Portland cement. Such 
stones, if burned at the high heat necessary to bring all the lime 
into combination, would fuse into a glassy slag, possessing no set- 
ting or hardening properties. If burned at a lower heat, however, 
a considerable combination takes place, the excess of clay and part 
of the lime remaining uncombined. The product does not slake 
with water, but after grinding to powder furnishes a quick-setting 
hydraulic cement, which, though greatly inferior to the slow-setting 
Portland in ultimate hardness and strength, is still very valuable 
for building purposes. Such cements form the chief supply of hy- 
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draulic material in this country, and are made from argillaceous 
limestones generally containing a large percentage of magnesia. 

Practically all the Portland cement of the world is made from 
artificial mixtures of carbonate of lime (chalk, marl, etc.,) with 
clay; for it is only by means of such artificial mixtures that it is 
possible to secure the exact proportions necessary to withstand the 
high temperature required, and to produce a perfectly combined 
product. 

Cements may then be divided into two general classes: 

(1) Hydraulic cement, made from naturally occurring argilla- 
ceous limestones, burned at a moderate heat. 

(2) Portland cement, made from artificial mixtures of chalk, 
marl, etc., with clay or ground shale, and burned at a very high 
heat. 

HYDRAULIC CEMENT. 

Natural rock cements are made in enormous quantities at vari- 
ous points in the United States, the product for 1891 having reached 
the total of 7,767,979 barrels. The most important centers of pro- 
duction are, in the order of their importance, the Ulster county 
region in New York; the Louisville region in Kentucky and Indi- 
ana; Erie county, New York; Lehigh county, Pennsylvania; Mil- 
waukee, Wisconsin, and La Salle county, Illinois. Considerable 
quantities are also made in Onondaga county, New York; at Fort 
Scott, Kansas; near the Potomac river in Maryland and West Vir- 
ginia, and in eastern Ohio, and smaller amounts in Georgia, Min- 
nesota, New Mexico, Texas and Utah. 

In most localities the rock used is a shaly limestone, usually 
containing a high percentage of magnesia. In New York the stone 
is found at the top of the Salina group, below the lower Helderberg. 
The outcrop of this rock extends northward along the Hudson 
nearly to Albany, then westward through the central part of the 
State to Buffalo. It is extensively worked at several points, chiefly 
in Ulster, Onondaga and Erie counties. The same geological forma- 
tion furnishes the material used on the Ohio river and at Milwau- 
kee, Wisconsin. The cement rock of eastern Pennsylvania and La 
Salle, Illinois, belongs, however, to an older formation, being the 
limestone of the Calciferous, below the Trenton, and lying between 
the Cambrian and the ordinary Silurian rocks. In eastern Ohio, 
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cement is made from a bed of limestone of the Carboniferous period, 
which lies between the Pittsburgh and Meigs creek coals. 

The general character of the cement rocks may be seen from the 
following analyses, taken in part from the Geological Survey re- 
ports of the several States: 


ANALYSES OF HYDRAULIC LIMESTONES. 





|Rosendale.| Rosen- | Cumber- | . Harrison| © lay, 

| ms Ee dale, | land, Md. La Sapte. ee, county, | Lehigh 

(Gilmore.)| N. Y. |(Gilmore.)} . s Iowa. | Pa y» 

Per cent. |Per cent.| Per cent. 
46 .00 7 








| 
Per cent.|Per cent.| Per cent. Per cent. 
3) 














Carbonate of lime... ..... 30.72} 41.80) 42.25 46.52 62.21) 74.12 
Carbonate of magnesia.... 17 76 35.10) 8.60) 81.98 ee, ee 2.41 
RCE eee 27.70 19.64 24.74) ) 99 18 | 16.41 30.35| 15.08 
| Reale 2.34 7.52! 16.74|; 24-2 5.44) 5 09) | 3.97 
OxtGeal WOR..«.... .<0<.0005: | 1.26 2.38 6.80|.........5 —s | 1.93 





This table shows that the cement rocks used at the principal 
centers of production are generally very high in magnesia. This is 
not regarded as a disadvantage in the manufacture of common 
cement, but would be fatal to the use of these rocks in making Port- 
land, in which more than 3 or 4 per cent. of magnesia is said to 
render the cement liable to lose its strength and crack to pieces after 
hardening. The analysis of the stone used at Coplay, Pennsylvania, 
however, shows little magnesia, and nearly the exact proportions of 
silica and alumina for a correct Portland cement mixture; in fact, 
Portland cement is actually made in large quantity from natural 
rock at that locality. 

The manufacture of hydraulic cement is a comparatively simple 
operation. The stone is burned in vertical, continuous kilns. In 
some cases the fuel is charged with the rock into the kiln; in others 
the fuel is burned in separate fireplaces and the flame allowed to 
pass up through the charge. ‘The clinker is drawn from the bot- 
tom, cooled, sorted, and finely ground between horizontal or vertical 
millstones. Such cement, when mixed with water to a stiff paste, 
will generally set in less than one-half hour, and after seven days 
in water should show a tensile strength of 60 to 100 pounds per 
square inch. 

The production of hydraulic cement in this country during 1891 
shows a slight increase over that of 1890. The price of the product 
in most lecalities has, however, fallen decidedly, and at some points 
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has reached so low a figure as twenty to twenty-five cents per barrel 
(in bulk) at the mill. It is impossible that the manufacture at this 
price can yield a profit. The cause of this depressed condition of 
the industry is perhaps in part the increased use of Portland cement, 
the importations of which for 1891 show an increase of more than 
400,000 barrels over those of 1890. In Ulster county, New York, 
the production shows a slight increase, one new company at Rosen- 
dale having been added to the list of producers. In Onondaga 
county and Erie county, New York, the production has also in- 
creased. Moderate increase is also to be observed in Illinois, Ohio 
and Wisconsin, and a very decided gain in Pennsylvania, while in 
the Louisville region and in Kansas and Maryland the production 
has declined. The only new works established during the year are 
that at Rosendale, mentioned above, one at Cumberland, Maryland, 
and one at Salt Lake City, Utah, the last of which produced 5,000 
barrels near the close of the year. 

The following notes are appended, referring to the present state 
of the cement industry in various localities. 

Alabama.—No cement is at present made in this State. A com- 
pany at Birmingham formerly attempted to make cement from blast 
furnace slag and imported Portland, but these experiments have 
been abandoned. 

Kansas.—The old works at Fort Scott, which have been owned 
for many years by a succession of companies, are now operated by 
the Kansas City and Fort Scott Cement Company. This company 
also has works at Kansas City, Missouri, but has not produced 
cement at that point for two years. New works were built at Fort 
Scott about two years ago by the Fort Scott Cement Manufacturing 
Company. These two companies now make all the cement produced 
in Kansas. 

Maryland.—The Cumberland and Potomac Cement Company be- 
gan operations at Cumberland in December, 1891. 

Missouri.—The works at Silica are now standing idle. 

Ohio.—Cement is manufactured at Bellaire, Belmont county, 
and New Lisbon, Columbiana county, in the eastern part of the 
State; none is now produced in the neighborhood of Sandusky. 

Tennessee.—No cement is now made in the State. The works of 
the Howard Company, of Chattanooga, are at Cement, Georgia. At 
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a point 2 miles north of Erin, Houston county, a considerable 
quantity of cement rock, claimed to be of good quality, has been 
quarried, but the manufacture has not yet been commenced. 

Virginia. —Companies are being organized to develop large de- 
posits of cement rock in Botetourt county, and at Savernake. 

The following table gives the total amounts and values of hy- 
draulic cement produced in the various districts during the years 
1890 and 1891. (The values given include the price of barrels. ) 


PRODUCT OF HYDRAULIC CEMENT IN 1890 AND 1891. 








1890. 1891. 




















| No. of |___ See, ee = 
| works.| Barrels. | Value. Barrels, | Value. 
Georgia, Cement, Bartow ty. Cieaecwenen 1 | 40,000 $40,000 40,000 | $40,000 
Illinois, Utica and La meen 2 | 363,117 292,784 409,877 | 276,931 
Indiana and Kentucky.. 12 1,533,579 1,150,184 1,513,009 | 983,456 
Kansas and Missouri....... 2 175,000 122,500 135,000 | 94,000 
ee Siete sea 4 223,209 203,785 213,900 | 195,955 
chit. n9 Wa eenin sini daee ea esen ar edees | 1 87,650 65,737 101,875 | 76,406 
| Ss Pee ney cin eee 1 | 33,750 33,750 33,750 33,750 
New York: | 
ea | 8 292,086 190,968 800,941 197,344 
rr Renate 17 2,683,579 2,213,982 2,815,010 | 2,252,008 
ID CII. oc oo cccesecwenccsovies | 1 25,357 20,286 27,055 | 21,644 
ee ae 4 765,784 | 560,277 788,300 575,283 
LER EAE SL PET ee eee Tre 2 57,000 56,000 70,000 68,000 
I csc arcs kpc e ee wise ees wanlsine 6 | 555,000 | 434,900 695,000 536,600 
os sacs pucGesa anne eae saweeenaseed 1 40,000 | 40,000 40,000 | 40,000 
WE ae Kick tu dnaunecinekadne ud6n0seAseseenws | 1 ae oe stiahaiaes 5,000 | 10,000 
Virginia and West Virginia................. 2 50,000 | 45,000 40,000 33,000 
IN ike. 556 4 oRIKSS4 Vp eeawe pemeReeeped 2 516,055 | 206,422 539,262 179,145 
| 
EE eRe Nt eR Re Me | 67 


7,441,116 5,676,575 | 7,767,979 | 5,613,522 








PORTLAND CEMENT. 


The manufacture of Portland cement is carried on in Europe, 
chiefly in England, Germany and France, on an enormous scale. 
The production in Germany during the past year is estimated to 
have been over 10,000,000 barrels. The demand for this valuable 
product in the United States is rapidly increasing, as is shown by 
the increased imports, about 3,000,000 barrels having been im- 
ported during 1891. The manufacture of Portland cement in this 
country is still in its infancy, but is undoubtedly destined to be- 
come an industry of the greatest importance. Returns from manu- 
facturers show the total production in the United States to have 
have been about 450,000 barrels, but much of this is probably not, 
strictly speaking, true Portland cement. In view of the probable 
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future importance of the industry, a brief sketch of the materials 
and processes generally employed, and of the history and growth of 
the manufacture in this country up to the present time, may not be 
without interest. 

For the manufacture of Portland cement some comparatively 
pure form of carbonate of lime and a silicious clay, free from sand, 
are required. In England chalk and clay from the river Medway 
are generally used; in Germany calcareous marls, which are mix- 
tures of carbonate of lime and clay, or marly limestones, form the 
most common material. As a source of carbonate of lime, lime- 
stone is not generally advantageous, owing chiefly to the cost of 
quarrying and grinding it and to the high percentage of magnesia 
which it often contains. Some soft and pulverulent material, like 
chalk or shell marl, is preferable for many reasons. Clay for 
cement-making must be silicious, like ordinary blue clay, not rich 
in alumina like kaolin or china clay, and must also be free from 
sand or grit. Materials suitable for Portland cement manufacture 
occur in great quantities in various parts of the United States. 

The carbonate of lime and clay are intimately mixed, in such 
proportion that the cement after burning shall contain from 60 to 
64 per cent. of lime. This variation is not arbitrary, but depends 
upon the composition of the clay employed; highly silicious clays 
requiring, in general, the use of a higher proportion of lime than 
those richer in alumina. The proper composition of the mixture 
must be determined with great accuracy by experiment, and closely 
adhered to, since a variation of one per cent. of lime in the charge 
will greatly affect the properties of the resulting cement. The ma- 
terial is mixed in a wet, semi-wet, or dry condition. The opera- 
tion of mixing must be most thorough, and carelessness in this re- 
gard is one of the most common causes of failure. With certain 
materials it is sometimes necessary to add a small percentage of 
flux, such as soda-ash, in order to bring about proper combination 
during the burning. 

The mixture is usually molded into brick and dried, then charged 
with the proper proportion of coke into vertical kilns, somewhat 
like those used for burning lime, and burned at an intense white 
heat for several hours. These kilns are usually intermittent, and 
require several days for each operation of charging, burning and 
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cooling. In Germany the Hoffmann ring-furnace is largely used; 
this consists of a series of chambers connected with a central stack. 
The chambers are filled and emptied successively, the heat of the 
burned clinker in one chamber being utilized to dry the moist fresh 
material in another. This form of furnace is especially applicable 
where fuel is costly and labor cheap. 

Various forms of continuous furnaces have been designed, and 
have been used with varying degrees of success. In these the ma- 
terial and fuel are charged at the top, and the burned clinker peri- 
odically withdrawn from the bottom, as is usually done in burning 
common hydraulic cement. The Dietzsch kiln, or Etagen-ofen, is 
one of the most successful furnaces operating on this plan. The 
great obstacle to the use of continuous kilns is the tendency of the 
charge, at the high temperature employed, to cake together and 
stick to the walls of the shaft, refusing to descend regularly, and 
necessitating frequent stoppages to cut out the obstructions formed. 

Within a few years many efforts have been made to burn the 
cement mixture, in the form of dust, in an inclined rotary cylinder 
heated by a blast of air and gaseous fuel, the material being con- 
tinuously run in at one end, and issuing as burned clinker at the 
other. This process was patented by Mr. Frederick Ransome, in 
England, in 1885, and has been subsequently modified and im- 
proved by others. Many difficulties have been met with in carry- 
ing out this plan, and the process can not be said, as yet, to have 
been completely successful at any of the several localities where it 
has been tried. It would seem, however, to be the most rational 
method of carrying on the burning of cement, since it effects an 
enormous saving in time and labor, and allows the temperature to 
be regulated far more exactly than is possible in the older processes. 
The rotary furnace has been introduced at three or four points in 
the United States, but its success has not yet been definitely proved. 
If it can be made successful, it is undoubtedly the process for this 
country, owing to the very great saving of labor which it accom- 
plishes, and it remains with American engineers to overcome the 
difficulties which have thus far barred the progress of this promis- 
ing process. 

After burning, the clinker must be crushed, and ground to an 
extremely fine powder. 

Only the finest dust has any value as a cement material, the 
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coarser particles showing no hardening power, and acting like so 
much sand. Horizontal buhrstones, like those formerly used in 
flour mills, are found to be most effective in producing a maximum 
of dust. The operation of grinding is a somewhat costly one, as 
great power is required and the stones must be frequently dressed. 
The following table, taken from the records of the cement-testing 
laboratory of the college of civil engineering, Cornell University, 
shows the results of tests of the fineness of some of the best known 
brands of cement: 


PER CENTAGE REMAINING ON SIEVES OF VARIOUS DEGREES OF 
FINENESS. 




















| | | 
| Meshes | Dyker- |x. B.& S.| White’s | Millen’s | Saylor’s 
NUMBER. | ola (Ger. | (Eng- | (Eng- | (Ameri- | (Ameri- 
| inch. man) | lish). | lish). | can). | can). 
| = 7 
| | 
iiprint peat itecetedh oe piel | 2,500 0.6 | 10.8 7.2 43 0.5 
 ERRURSRER eRe Matas 6.400 6.2 | 12.5 10.8 10.1 14.1 
_ SRE Seer. | 32,000 23.5 14.3 | 14.9 | 19.4 26.0 
Miniindicabsnesstodeecbuuneess | Dust. 62.7 62.4 | o7.1 | 66.2 | 59.4 








Although Portland cement has been manufactured in England 
since 1824, the date of Aspdin’s patent, it is only within the past 
twenty years that attempts have been made to introduce the indus- 
try into this country. The first efforts in this direction were those 
of the late Mr. D. C. Saylor, who in 1872 began to experiment on 
the manufacture of Portland cement at Coplay, Pennsylvania. 
These experiments proved successful, and in 1875 the first Ameri- 
can Portland was placed on the market. The process was subse- 
quently greatly improved, and the manufacture is now carried on, 
on a considerable scale, by the original company, and by several 
other firms in the same neighborhood. The material used is the 
natural cement rock, which contains approximately the required 
proportions of lime and clay. The composition of the mixture is 
made uniform by suitable additions of a pure limestone. Portland 
cement is now manufactured at six works in Lehigh county; the 
product for 1891 amounted to about 250,000 barrels, or more than 
one-half of the total American production. 

Another name closely connected with the history of Portland 
cement manufacture in this country is that of Mr. D. Millen, orig- 
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inally of Syracuse, New York. While engaged in the manufacture 
of sewer pipe at South Bend, Indiana, in 1874, his attention was 
attracted to the deposits of shell marl which are of frequent occur- 
rence in that neighborhood, and he began experiments on the man- 
ufacture of cement. In 1877 the first kiln was built, and in the fol- 
lowing year cement was supplied from the works to the United 
States Government, and used in the construction of the Rock Island 
arsenal. In 1886 Mr. Millen returned to Syracuse, and purchased 
a large bed of marl and clay at Warner’s, twelve miles west of the 
city, the existence of which had been revealed many years before 
by the work of widening the Erie canal. The works at South Bend 
were subsequently sold to the company at present operating them. 
At Warner’s a large plant was put up, at which during the past year 
60,000 barrels of cement were made. The works have lately been 
purchased by a Pennsylvania company, and Millen & Sons have 
removed to Wayland, Steuben county, New York, where they are 
said to have found a deposit of white marl and clay covering more 
than 300 acres. They are building a large plant at this point, which 
will produce 300 barrels a day. Large works have lately been erected 
at Warner’s by a Syracuse company, at a point about one mile west 
of the older factory. At these works the process of burning the 
cement in rotary furnaces, using a jet of petroleum as fuel, is in 
operation, and appears now to be completely successful, though 
many obstacles have been encountered. At the other works at 
Warner’s the old form of vertical kilns is employed. 

Several smaller Portland cement works have also been estab- 
lished in other States, as follows: 

Ohio.—At Harper, near Bellefontaine, Logan county, an im- 
mense bed of shell marl exists, covering at least 500 acres. Works 
were built there in 1887, and have since been in successful opera- 
tion. At this factory a large Dietzsch continuous kiln is used, the 
only one in this country. Portland cement is also made by a com- 
pany in Columbus, from limestone and clay, with addition of blast- 
furnace slag. 

Pennsylvania.—In addition to the extensive works in Lehigh 
county, already mentioned, a factory has lately been established by 
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a Pittsburgh company at Wampum, Lawrence county. The mate- 
rials used at that point are limestone, marl and clay. 

California.—The works at Santa Cruz, started five years ago, are 
not now in operation. The material which occurs in great abund- 
ance at this point is a so-called ‘‘coralline rock,’’ which is quite 
soft, and contains over 90 per cent. of carbonate of lime. It is un- 
doubtedly an excellent cement material. Efforts are being made to 
re-establish the works on an enlarged scale. At Jamul, San Diego 
county, the manufacture of Portland cement was begun during the 
past year, but has not yet reached any considerable proportions. 

Oregon.—The works at Portland have not been in operation for 
about three years, owing to litigation among the stockholders of the 
company. ‘This cement was formerly made from natural rock, the 
burning of which was carried on in a rotary furnace. 

Dakota.—W orks were established at Yankton, South Dakota, in 
1890, and produced over 30,000 barrels during the po year. The 
materials used are stated to be chalk and clay. 

Colorado.—The works of the Denver Portland Cement Company 
have been in operation for several years, and their capacity has 
lately been largely increased. The material used is a finely-divided 
calcareous marl, brought from the foothills near Morrison, twelve 
miles from Denver. This marl is found in extensive deposits re- 
sulting from the disintegration of a shaly lime rock through atmos- 
pheric influences. It contains about 60 per cent. of carbonate of 
lime. The deficiency of lime is supplied by the addition of a suit- 
able proportion of finely-ground, pure limestone. 

New York.—Works have been established within the past year 
at Tompkins Cove, Rockland county, but are working thus far only 
on an experimental scale. A plant has been erected by one of the 
large Pennsylvania companies at Jordan, a few miles west of War- 
ner’s. At the works of the Buffalo Cement Company the harder 
portions selected from the ordinary hydraulic cement clinker furnish 
a Portland cement, more than 20,000 barrels of which were pro- 
duced in 1891. 

The following table shows the amount and value of Portland 
cement produced in the United States during 1890 and 1891: 
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PRODUCT OF PORTLAND CEMENT IN 1890 ANp 1891. 























| — 1890. 1891. 
STATES. pews: 

| works. Barrels.) Value. | Barrels.| Value. 

| | 
ESS ELE ER NT Rea 5,000 | $15,000 
ee tga asoaies } 1 12,500 | "$40,000 | 12500 40,000 
ie en ene eS tai eet dese eek eeee ee Oba | 7. - (Eden @ eee 31,813 71,579 
Nine fe Ckatcccedodl on namie teatpronetnalnww sian 1 15,000 36,000 15,000 36,000 
Ro cn Oe ok eee SuR Ake VEO R a o> suwe 5 65,000 140,000 87,000 290,250 
RN eh ecg catia. aes aah CRAB Ade RENNEeS CER | 2 22,000 49,000 35,000 82,000 
nee ae ee re oe ere ret 6 221,000 439,050 268,500 532,850 

| ER ee Seer One ae ee ee | 17 335,500 | 704,050 | 454,818 | 1,067,429 








A very interesting series of experiments on the active constitu- 
ents of cements, and the cause of hardening, have been published 
by Le Chatelier (Annales des Mines, 1887, 388, 413, 465). Full 
abstracts of these papers will be found in the Journal of the Society 
of Chemical Industry (1888, 567,847). Experiments were made on 
the properties of different calcium silicates and aluminates. It was 
found that the monosilicate CaO,SiO., which occurs in nature as 
Wallastonite, possesses no hardening properties; the dicalcium sil- 
icate, 2CaO,SiO,, falls to powder on cooling, owing to a change in 
the crystalline form, and is the cause of the ‘‘dusting’’ often no- 
ticed in cement clinker, especially in that containing too much 
clay. Tricalcium silicate, 3CaQO,Si0., or Ca,SiO,, hardens to a 
stone-like mass in water, and is the chief active constituent in all 
classes of cements. This silicate is very infusible, and can not be 
obtained by the direct combination of silica and lime, but only by 
the agency of some fusible silicate, such as clay. Microscopic ex- 
amination of good cement-clinker shows the presence of quantities 
of colorless doubly-refracting crystals resembling sections of cubes. 
These consist of the above-mentioned tricalcium silicate. The in- 
terstices between these crystals are filled with reddish or greenish- 
brown substances, which are probably silicates of lime, alumina, 
and iron. After hardening in water, cement shows the presence 
of numerous hexagonal plates, consisting of calcium hydroxide, 
mixed with a translucent white mass composed of interlaced groups 
of slender crystals of hydrated calcium silicate, CaSiO,,2.5H,O. Le 
Chatelier expresses the hardening of cement by the following reac- 
tion: 

2Ca,8i0,+9 H,O=2CaSiO, 2.5 H,O+4Ca(OH),, 
according to which the tricalcium silicate is decomposed by water, 
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forming a hard crystalline mass of hydrated monosilicate and cal- 
cium hydroxide. 

The changes which take place in burning cements are thus de- 
scribed: At about 600° the clay is dehydrated and decomposed; at 
800° to 900° the carbonate of lime gives off its carbon dioxide, and 
the lime remaining begins to combine with the silica and alumina 
of the clay. Fusible slags containing little lime are first formed; 
these become gradually more basic by combination with more lime, 
forming the mono- and dicalcium silicate, and finally the all-im- 
portant trisilicate and the fusible tricalcium aluminate. The only 
aluminate which is stable in the presence of water, and likely to be 
met with in hardened cements, the author considers to be 4CaQO, 
Al,O;, 12H,0. 

TESTING CEMENTS. 

Accounts of the latest conclusions in regard to methods of test- 
ing are given in Dingler’s Polytechnische Journal (281, 114, 138, 
163. Full abstract in the J. Soc. Chem. Ind., 1891,927). In order 
to ascertain any tendency to ‘‘blow’’ or expand in air, it is recom- 
mended to prepare pats of wet cement on sheets of glass, and after 
setting for twenty-four hours to expose them for two or three hours 
to a temperature of 120° C. in an air bath. Radial cracks around 
the edge of the pat show the cement to be unfitfor use. Erdmenger 
has proposed a high-pressure test, which consists in exposing test- 
pieces of cement and sand to a steam-pressure of 10 to 20 atmos- 
pheres. It is claimed that this method shows in a few hours the 
strength which would be developed by several weeks immersion in 
water. The injurious effect of magnesia is also shown by this test. 
In regard to the influence of magnesia, it is claimed by Dykerhoff 
and others that as little as 4 per cent. causes the cement to show 
dangerous expansion. Spencer B. Newberry. 
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CURRENT INFORMATION. 





SEWERS AND PAVEMENTS IN 
OMAHA. 


The annual report of Mr. Andrew 
Rosewater, city engineer of Omaha, 
contains much valuable informa- 
tion. The expenditures for public 
work done under his direction dur- 
ing the last year amounted to over 
$638,000. He already has work 
under contract for this year amount- 
ing to $238,381. A large part of 
his report is devoted to sewer con- 
struction. Suggestions of general 
interest extracted from his remarks 
are given below: 

‘‘A temporary yet effective rem- 
edy on storm sewers running under 
a head can be produced by a reduc- 
tion of the size of inlet connections 
by the insertion of a smaller pipe 








within the upper end of the exist- 
ing inlet pipe, based upon such dis- 
charging capacity as will prevent 
any more water entering a sewer 
from the street during storms than 
will cause the sewer to run more 
than three-quarters or seven-eighths 
full, leaving the excess of tempo- 
rary flow to run over the streets 
during periods of heavy storms.”’ 


SEWER FLUSHING. 


‘‘Heretofore we have used for 
flushing our sewers automatic flush- 
ing tanks, which, though acting as 
flushers, have not rendered inspec- 
tion of sewers at their upper end ad- 
missible. For the purpose of ef- 
fecting this and the better ventila- 
tion of the sewers, I devised a new 
form for the work of the past year, 
which, at a slight additional ex- 
pense, has attained all that could 
be desired. As there has been 
much doubt entertained as to the 
practical reach of flushing devices 
on sewers beyond a short distance, 
I have had a thorough test made 
on twenty separate lines of sewers 
at different points to determine the 
effects of 300 to 500 gallons quickly 
discharged at the upperends. The 
results have been better than an- 
ticipated. The cleansing effect of 
a six-inch syphon on eight, ten and 
twelve-inch sewers has been suffi- 
cient to develop streams from two 
to three inches in depth at distances 
ranging from 700 to as far as 1,200 
feet, in fact the average of twenty 
lines of sewers tested developed an 
average flow of two inches deep 
with a velocity of five feet per sec- 


ond on average distances of 800 


feet. 

‘¢Tn connection with this I deem 
it but proper to call attention again 
to one remarkable feature of the 
sewerage of Omaha, viz: that Oma- 
ha is the only city in the world with 
practically eighty-five of her 100 
miles of sewers on the combined 
plan that has no trap in a single 
inlet to impede the full and free 





350 


flow of air through the sewers, thus 
precluding any possible develop- 
ment or collection of sewer or other 
gases in any of the lines of its en- 
tire system. The low mortality rate 
of Omaha certainly attests to the 
good sanitary condition of our sew- 
ers. Eight years ago I took the 
position that the free opening of 
our sewer inlets was in consonance 
with the undisputed theory that if 
any gases generated in sewers the 
surest way to make them inocuous 
and render the sewers safe to occu- 
pants of houses connected with them 
was to keep them untrapped and to 
so thoroughly dilute the gases with- 
in the sewers with fresh air as to 
render them absolutely harmless. 
I venture to say that whatever of 
the limited number of cases of zy- 
motic diseases that are found to 
prevail in Omaha, if mapped out, 
will be found confined almost ex- 
clusively to localities which have 
no sewer facilities. 


RECONSTRUCTION OF THE WARING 
SEWER. 


‘‘As numerous letters of inquiry 
are annually addressed to the mayor 
and city engineer in reference to the 
operation of the so-called Waring 
sewers in Omaha, it is but due the 
outside public, who are continually 
deceived by misrepresentations on 
the subject, to say that but about 
three miles of the original fourteen 
of this system in Omaha remain 
unreconstructed, and these will re- 
quire reconstruction as soon as we 
can arrange a new‘outlet main for 
them. The separate system of sew- 
ers, under certain conditions, when 
constructed upon a rational basis, 
has considerable merit; more par- 
particularly in its application to 
small towns. But even then, as I 
stated in my report of 1887, the 
minimum size of sewers in such a 
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system should be based on the En- 
glish separate system and not the 
so-called Waring plan. They should 
be at least eight inches in diameter. 
They should have no handholes to 
develop obstructions, but in their 
stead they should have man-holes 
at reasonable intervals for conve- 
nience of inspection, for better ven- 
tilation and ready access for period- 
ically cleansing. House junctions, 
though often practicable with only 
four-inch pipes, will give more uni- 
formly good results with six-inch 
pipes. Ninety per cent. of stop- 
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pages originate in house junction 
pipes, and fully sixy per cent. of 
these troubles can be obviated by 
the use of six instead of four-inch 
connections.’’ 

NEW SPECIFICATIONS FOR PAVING. 

New paving specifications were 
prepared during the year with much 
care. On this subject Mr. Rose- 
water says: 

‘‘It was our purpose not only to 
embody every feature which would 
improve the work, but also to de- 
velop competition. This competi- 


tion was to be not only of each kind 
of paving material with that of all 
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others, but to develop competition 
of the same material to such an ex- 
tent as to preclude monopoly and 
thereby reduce the cost. Among 
the important subjects first discussed 
was that of maintenance. The con- 
clusion arrived at was that inas- 
much as the payment of special 
taxes for paving extended over a 
ten-year period, one-tenth being 
payable each year, it would be wise 


. to require the continuous good con- 


upon a proper formula, and the re- 
quirement that it should develop a 
pavement equal to the best hereto- 
fore laid in Omaha, with other fur- 
ther provisions as to quality too 
extensive to detail in this report. 
‘‘After these specifications had 
been adopted opposition began to 
develop with the specious pleas that 
no ten-year guarantee could be ob- 
tained. That no reputable or re- 
sponsible party would sign a bond 





dition of pavements to be assured 
without additional tax for that pe- 
riod. It was unanimously agreed, 
therefore, that this should be one 
of the radical features in the spec- 
ifications for 1892. Another im- 
portant change was that in reference 
to asphaltum, whereby the former 
requirements of Trinidad asphaltum 
dug from the lake was stricken out 
and asphaltum from any source in- 
serted, such asphaltum to be based 


of that nature, and the price would 
be forty per cent. higher than what 
had heretofore prevailed. 

“The city council, under such 
and other misrepresentations by the 
contractors, sought to induce a 
change in these specifications, and 
failing by direct means, finally re- 
pealed a section of the ordinance 
which left the making of specifica- 
tions to the engineer and the board; 
this in turn was vetoed by the mayor 
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and failed of operation. Bids under 
these specifications were received 
May 13. Some of the very con- 
tractors who had insisted that no 
bids could be obtained on asphaltum 
under the rigid conditions of our 
specifications, nor that responsible 
bondsmen would sign such bids, 
were among the bidders with the 
best of bondsmen on their paper. 
The lowest price bid on a ten years’ 
guarantee was $2.937’¢ per yard. 
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The former price paid on five years’ 
guarantee was $2.98. 

‘‘The council, however, rejected 
all bids. After considerable discus- 
sion the engineer and board agreed 
to modify the specifications so as 
to admit of bids based on five and 
ten years maintenance separately. 
When this was done an effort was 
made to reduce the concrete base 
from six inches to four inches in 
order to effect an apparent reduc- 





tion in the price of asphaltum and 
bring it nearer the price of other 
pavements with which this material 
was brought in close competition. 
Though the board by a vote of two 
to one agreed to this, the engineer 
declined to concur and the effort 
proved futile. In the final revision 
of specifications, in view of the as- 
phalt company’s neglect to keep up 
the streets in good condition under 
their past contracts, the engineer 
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drew up a new and more rigid sec- 
tion in the specification relative to 
maintenance, which was concurred 
in by the board. It was opposed 
strenuously by some of the asphalt 
companies but without avail. * * * 

‘‘ Aphaltum which, for ten years 
under continuous monopoly control 
had not deviated one cent from the 
original price of $2.98, dropped to 
$2.47’2 on the new and more rigid 
specifications, a saving to tax-payers 
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on the contracts of the year of about 
$16,000, besides effecting a break in 
prices by developing competition 
which can not fail being perma- 
nent. The same rates of reduction 
in prices upon new pavements pre- 
vailed upon streets ordered repaved. 
About the same time that we were 
opening the field to competition at 
Omaha by admitting asphaltum 
from other localities than the so- 
called lake on Trinidad Island, 
similar efforts were made to effect 
like results elsewhere, notably the 
city of Washington, D. C.’’ 


BRICK STREET PAVEMENTS. 


‘‘The quality of paving brick is 
steadily improving, and for resi- 
dence and suburban streets gener- 
ally, brick will meet a long-felt 
want. Until, however, this mate- 
rial can be made of an unvarying, 
uniform good quality, its applica- 
tion to heavy traffic streets will be of 
questionable wisdom. * * * The 
great difficulty met with in securing 
proper material lies in the fact that 
however good the exterior appear- 
ance of a brick may seem, its vitri- 
fication may or may not extend 
through the entire body, and the 
truth can only be ascertained by 
breaking the brick, which spoils it 
for use. Aside from occasionally 
breaking bricks, tests have been 
applied by turning a stream of water 
upon the pavement after it has been 
laid and noting the soft brick by 
the change in color, but even this 
does not insure freedom from occa- 
sional batches of soft brick. The 
remedy seems to lie in inspection 
of the kiln and the selection of only 
such portion as observation will 
justify. The excessive demand for 
good paving brick has developed 
numerous brick industries with 
good, medium and bad products as 
the result. 
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‘‘The paving contractor who 
finds he can not, under rigid in- 
spection, get brick fast enough from 
any one, necessarily looks to many 
sources, with inevitable results of 
mixed products and variable quali- 
ties. So far as we have observed 
bricks which have a specific gravity 
from 2 20-100 upwards, and ab- 
sorb not to exceed 2 per cent. of 
their weight of water are, asa rule, 
a first-class paving brick. The best 
bricks submitted to us have a spe- 
cific gravity of 2.41 and absorb only 
about 46-100 of 1 per cent. of their 
weight. Until paving brick can be 
furnished with an assurance of uni- 
formity in quality, stone or as- 
phaltum must be looked to as the 
only material fit for the traffic of 
main thoroughfares and business 
streets.’’ 


STREET REPAIRS AND WIDE TIRES. 

Mr. John P. Prichard, street com- 
missioner of Medford, Mass., in his 
annual report, says : 

‘*At no time in this country has 
the subject of road making been so 
much talked about and written 
about as at the present. Special 
consideration is being paid to the 
subject by our state governments 
and scientific schools, and large 
sums of money have been expended 
to find out the best methods for road 
construction. 

‘¢ We have learned that it pays to 
make good roads, and the public 
will not begrudge any reasonable 
expenditure of money for that pur- 
pose. 

‘‘Tt is not promised that good 
roads will lower taxes in general. 
Increase of taxation in some shape 
is inevitable. To keep pace with 
every march towards improvement 
come new sources of revenue which 
compensate for the increase of ex- 
penses. 
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‘Tt is certain we can not have 
good roads without paying for them, 
and to construct these with all their 
sewers, catch-basins, man-holes, 
drains, culverts, and bridges, fur- 
nish ample field for the street com- 
missioner. 

‘‘To have good streets it is nec- 
essary that they be kept clean, and 
that the dust and mud be removed, 
and the ruts and depressions be 
filled as fast as they appear. With- 
out continual repairs there can be 
no such thing as a constantly good 
street. 

‘‘Tf they are well maintained and 
kept in good repair they will cost 
less than poor streets. Good streets 
are expensive, but poor streets are 
much moreso. The sum of $15,000, 
appropriated for general repairs of 
highways, would amount to only 
$230 per mile if it were distributed 
equally over the whole mileage; but 
of that sum the cost of taking care 
of catch-basins, repairs, and build- 
ing of fences, repairs of culverts, 
drains, crossings, care of snow, 
etc., etc., reduces the amount to a 
still smaller amount. The system 
adopted two years ago, of having 
road. material deposited in heaps 
along the main streets, convenient 
for the road men who take care of 
certain streets by removing all ob- 
structions such as tin cans, pieces 
of boards with nails in them, hoops, 
paper, wire, etc., keeping the gut- 
ters clean and catch-basins open, 
filling up the ruts and bad places 
as they appear, has proved satisfac- 
tory. To facilitate the work each 
man has a small hand-cart provided 
with a shovel, rake, pick, and 
broom. 

‘‘The greater the width of a tire, 
the longer the life of the roadway. 
The growing practice of using nar- 
row wheels for vehicles carrying 
heavy loads is very destructive to 
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the roads, the width of the surface 
covered by the narrow wheel not 
being sufficient to bear the heavy 
weight imposed on it. It has been 
proved by repeated and careful ex- 
periments that wheels with two and 
a half inch tires cause double the 
wear on aroad that wheels which 
have four and a half inch tires do. 
On good roads there is no great ad- 
vantage in a greater width than 
four and a half inches. 

‘‘Telford’s rule was one inch of 
tire for every five hundred weight 
on the wheel. By this a cart weigh- 
ing with its load two tons would re- 
quire four-inch tires. 

‘‘ Wheels of a large diameter do 
less harm to a road than small ones. 
In making repairs to our carts we 
put on five-inch tires on the hind 
wheels of the four-wheeled carts, 
and four-inch on the fore wheels, 
the front axle is shortened eight 
inches, so that we roll a space of 
eighteen inches when the cart 
moves, and it is surprising to see 
how easily they will go over 
switches, frogs, and grooved rail- 
road tracks. The two-wheeled carts 
we put on four-inch tires, and I 
wish that everybody that owns 
teams could be induced to adopt 
wide tires.’’ 


CLEANING OF STREET RAILWAYS. 

The advantage of keeping street 
railways clean was the subject of a 
paper recently read before the En- 
glish Society of Engineers, by Mr. 
H. Conradi. He said that the trac- 
tional resistance between clean and 
dirty rails varied as much as thirty 
pounds. Cleaning by hand, once 
a day, says Mr. Conradi, costs 
twenty-five cents per mile of single 
line, in fine season, and twice as 
much in bad weather. Watering 
by cart twice a day costs sixty cents 
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per mile. Cleaning by a special 
device successfully used on the 
tram cars of Reading, England, 
for the last eighteen months costs 
twelve cents per day, and even less. 





NOTES FROM A CITY ENGINEER’S 
REPORT. 

Mr. Harvey Linton, city civil en- 
gineer of Altoona, Pa., has crowded 
a vast amount of useful information 
into a few pages in his last annual 
report, which has just been pub- 
lished. A report of some of the 
tests of material made under his di- 
rection is given herewith. 


CEMENT TESTS. ‘“ NEAT.” 
BY CITY ENGINEER LINTON, ALTOONA, PA. 
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Some extracts from his report are 
given below: 

‘‘In freezing weather a mixture 
of one pound of salt and eighteen 
gallons of water was used in mak- 
ing cement mortar and concrete, to 
which was added about one ounce 
of salt for every degree of tempera- 
ture less than 30 degrees Fahren- 
heit.”’ 


‘‘Enterprising quarrymen may 
be able to meet the requirements 
for uniformity of depth of blocks 
and thus greatly improve the char- 
acter of Belgian block paving. 

‘‘Perhaps, if the stone blocks 
were set with their smooth top sur- 
faces exactly on the line of the grade 
of the finished street surface, in a 
concrete bed one inch in thickness, 
of fine gravel and cement—mortar 
while it is ina plastic state—the re- 
sult would be satisfactory, suppos- 
ing, of course, that the foundation 
is of concrete, at least five inches in 
thickness.”’ 

‘‘The width of stone blocks should 
not be more than 3 to 3’ inches 
on grades of 4 per cent. and up- 
ward.’’ 

‘*Steel-pointed shoes of horses 
work the greatest injury to brick 
pavements.’’ 

‘In specifications for brick pav- 
ing, uniformity as to hardness 
should be insisted upon, and the 
contractor required to remove all 
soft and defective bricks that show 
in the pavement within two years 
after its completion, and make all 
necessary repairs, furnishing new 
bricks uniform in quality with the 
paving.’’ 


STREET PAVING IN SEATTLE. 


Reginald H. Thomas, city en- 
gineer of Seattle, Wash., in his an- 
nual report, just published, says 
that it has been the custom in Se- 
attle to supplement the first grad- 
ing improvement, when necessary, 
with fir planking, laid at the gen- 
eral expense. ‘‘In this manner,’’ 
he adds, ‘‘all of our principal busi- 
ness streets and a few of the main 
thoroughfares to the outlying dis- 
tricts have been rendered available 
for the trade and travel of the city. 
Other resident streets, not thus fa- 
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vored with facilities, are for several 
months in the rainy season fre- 
quently almost impassable. It 
would seem that the question of 
paved streets for our business dis- 
tricts and ‘hard roads’ for outlying 
routes of travel must be met at an 
early date. The expense of main- 
tenance and repairs of our planked 
streets is of itself a large item, aside 
from the injurious effects upon the 
public health, resulting from the 
decay of vegetable matter and its 
diffusion into the atmosphere. The 
development of the process of pro- 
ducing a quality of brick unex- 
excelled for paving purposes has 
been well indicated by the tests of 
brick submitted for lining our sewer 
tunnels. With the establishment 
of large plants tributary to the city, 
involving the use of home resources 
and labor, capable of producing a 
form of brick suitable for substan- 
tial street paving in any desired 
quantity, it would seem that the 
problem of street paving in Seattle 
might be brought to a speedy solu- 
tion. The good roads which have 
usually resulted from the use of 
‘macadam’ commends it to me as 
the most suitable, available and 
permanent method for improving 
our outlying streets, especially such 
as are well-traveled avenues of com- 
munication to the suburbs of the 
city.’’ 


PLANS FOR A GREAT BRIDGE. 


English and French engineers 
have for a quarter of acentury been 
looking forward to the tunneling or 
bridging of the English channel. 
The tunnel scheme has been indefi- 
nitely abandoned, but there is still 
a hope that the bridge will be built 
by the end of the century. Recent 
progress in engineering and metal- 
lurgy makes the construction of 


the immense structure possible if 
not altogether probable. 

The plans of Engineer Hersent, 
of France, are for a bridge thirty 
kilometers in length with a plat- 
form one hundred and fifty feet 
above the sea at high tide, high 
enough to allow large steamers and 
tall-masted sailing vessels to pass 
under it, and wide enough to sup- 
port four railway tracks, besides a 
road for carriages, foot passengers, 
etc. Places of refuge, watchhouses, 
alarm bells and electric lights will 
be placed at each pier. It is be- 
lieved that a foundation for piers 
may be constructed without much 
trouble by the aid of compressed 
air diving bells, as the channel’s 
depth between Calais and Dover 
does not exceed fifty meters at any 
place, the average being from 
twenty-five to thirty-five meters. 
The plans call for 4,000,000 tons 
concrete, 2,000,000 tons wood and 
lead, 3,000,000 tons iron and other 
metals which will make the bridge 
proper weigh about 9,000,000 tons. 
The cost of the entire structure will 
be in the neighborhood of $200,- 
000,000. The plans are soon to be 
submitted to an international tech- 
nical committee. If the committee 
report favorably and the desired 
concessions are granted, the work 
will be commenced immediately. 
It is said the structure could be 
completed in six years. 





CONSTRUCTION OF A ROMAN ROAD. 


A Roman road, near Moffat, in 
Scotland, has been closely exam- 
ined by Mr. G. T. Johnstone. The 
road was 21 feet wide, with a whin- 
stone curb on each side. Exclusive 
of the turf covering it was 23 inches 
deep from foundation to crown. 
The foundation was a layer of clay, 
6 inches deep in the center, and 
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tapering to the sides, with undressed 
stone bedded from 1 to 1’¢ inches 
into the surface of the clay. Then 
came a layer of stones, 11 inches 
deep, about equal in size to a boy’s 
head, and with the vacancies filled 
with ‘‘till.’’ A 4-inch layer of 
smaller stones formed the top sur- 
face of the road. At another place 
the clay and stones were mixed to- 
gether like concrete in a bottom 
layer, 11 inches thick, with the 4- 
inch smaller stone layer above. 





BOSTON’S PROPOSED SYSTEM OF 
RAPID TRANSIT. 

The legislative committee has de- 
cided on a definite proposal for Bos- 
ton’s rapid transit. It is the idea 
of C.C. Coffin. The city is to pro- 
vide a clear right of way through 
alleys and narrow streets and re- 
ceive proposals for the construc- 
tion, which is elevated. Then the 
system would be let for twenty-five 
to fifty years to the highest bidder, 
at the end of which time the owner- 
ship and control would revert to 
the city. The cost of double track 
structure is estimated at $1,000,000 
a mile. 





A NEW PAVING BRICK COMPANY. 


N. T. Barnes, of Buffalo, is or- 
ganizing a company in Superior, 
Wis., for the manufacture of a new 
paving and building brick. The 
capital stock has been fixed at 
$100,000, nearly all of which has 
been subscribed. 

The brick is of a peculiar kind, 
an invention of Mr. Barnes. It is 
made of a mixture of clay, shale 
and sand, and when mixed in the 
right proportions the result is a 
material as hard as steel or glass. 
Mr. Barnes’ way of proving the 
hardness of his brick is to strike it 
with a piece of steel, which, instead 
of breaking the brick, causes the 


sparks to fly. When used for pav- 
ing the brick are interlocked so 
that the pressure falling on any one 
is distributed through several. 





LOUISVILLE’S STREET PAVEMENTS. 


City Engineer Charles V. Meh- 
ler, of Louisville, reports that the 
paved streets there now comprise 
19.22 miles of granite, 5.80 of as- 
phalt, and 2.18 of brick. He says 
that owing to the decreased price of 
labor and material, there has been 
no time in the city’s history when 
public work has been done cheaper. 





SOME RECENT INVENTIONS. 


An Insulated Pipe Joint or Coup- 
ling. 495,513. Thomas J. Pierce, 
Philadelphia, Pa. This invention 
consists of two separate parts, each 
having a depression, which depres- 
sions firmly hold or secure an in- 
sulating block surrounded by ad- 
ditional insulating material and a 
collar uniting the parts together and 
insulated from the upper part. 


A Bridge. 495,621. Joseph W. 
Balet, New York, N. Y. This in- 
vention comprises a suspension 
bridge with a cantalever girder to 
stiffen the roadbed, towers resting 
upon the cantalevers, a suspension 
cable supported by the towers and 
anchored to the girder and vertical 
suspenders between the suspension 
cable and the girder. 


A Hydrant. 495,711. Adam 
Schied, Harrison, N. J. 


A Process of Treating Sewage. 
495,834. James J. Powers, Brook- 
lyn, N. Y. This invention consists 
in causing the sewage to move for- 
ward through suitable conduits, in- 
troducing disenfectants at the head 
of the conduit, also substances form- 
ing with the sewage, compounds in- 
soluble in water, removing the float- 
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ing and sedimentary matter, simul- 
taneously treating the entire body 
of sewage with a disinfectant or 
germ destroying gas, and finally 
treating the water separated out by 
means of liquid disenfectants. 

A Draw Bridge. 496,074. George 
H. Thomas, Sing Sing, N. Y. This 
invention comprises an end-lift 
bridge, a tower, a lifting flexible 
member, a sheave, a drum actuated 
by a motive power, a sheave, a sub- 
divided counterweight, and catches 
arranged for supporting the subdi- 
visions of the counterweight when 
detached. 

A Pavement. 496,099. Eugene 
Robinson, Detroit, Mich. This in- 
vention comprises a combined brick 
and aspaltum pavement constructed 
by arranging the bricks therefor 
upon a suitable resisting founda- 
tion, and combining wherewith a 
coating of hot liquid asphaltum in 
such manner that the coating be- 
comes incorporated in the brick and 
the interstices and forms a resisting 
surface, incorporating therewith, 
before cooling, inert material to in- 
crease the durability. 

Sidewalk or Building Block. 496,- 
201. Frank C. Klinder, Sheboygan, 
Wis. This invention consists of a 
center of hard burned brick, and a 
veneer of artificial stone. 

A Garbage Receptacle. 496,243. 
Albert H. Zenner, Detroit, Mich. 
This invention comprises a fence or 
wall having an aperture therein, a 
triangular garbage receptacle de- 
tachably pivoted at its apex in the 
lower edge of the aperture, and 
adapted to be rocked to either side 
of the fence. 

A Brick or Tile Cutting Machine. 
496,286. Assigned to the Frey- 
Sheckler Company, Bucyrus, Ohio. 
This invention comprises acarrying 
apron, cutting wires of a cutting 


table, a roller under the apron ad- 
jacent to the cutting wires formed 
with tapering ends having anular 
end flanges whereby the outer edges 
of the apron are supported. 


An Apparatus for Testing Pipes and 
Tubes. 496,438. Arthur O’Brien, 
Helena, Mont. This invention com- 
prises a casing, a collar below the 
casing, an electric gasket, a bind- 
ing collar, a plunger operating with 
the collars, to expand the gasket, a 
lever for operating the plunger, and 
a pawl adapted to engage a series of 
teeth on the plunger. 

A Clean Out for Drainage Pipes. 
496,561. Robert Garvie, Hartford, 
Conn. This invention comprises a 
body part having an interior flaring 
seat, acover having a tapering edge 
ground to the seat, a central pro- ° 
jecting stem on the outside, a cap 
provided with a threaded part en- 
gaging a corresponding threaded 
part on the body part of the clean- 
out, an opening through which the 
stem extends, and the device adapted 
to receive a tool for removing the 
cover. 

A Tileor Brick Machine. 496,779. 
Egbert M. Freese, Plymouth, Ohio. 
This invention comprises a casing, 
a rotatable screw propeller or con- 
veyor located therein, a rotatable 
shaft located above and at one side 
of the propeller or conveyor shaft, 
provided with a series of fingers or 
teeth, projecting between the spirals 
of the conveyor or propeller. 


A Street Roller. 496,794. As- 
signed to Edward I. Pope, More- 
land, Ill. This invention com- 
prises a frame, a roll journaled in 
the frame, an arch secured to the 
frame, a circular iron or track, the 
brackets by which the circular iron 
or track is secured to the arch, a 
beam or swinging frame pivoted to 
the arch, and to which a draft 
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tongue is secured, and friction roll- 
ers secured to the beam or swinging 
frame, and which bear upon the 
track. 


An Automatic Operator for Draw- 
bridge Gates. 496,893. Ralph L. 
Paddock, Philadelphia, Pa. 

A Garbage Vessel. 496,917. Geo. 
B. Sweger, Chicago, Ill. This in- 
vention comprises a main portion 
for holding the garbage provided 
with a series of holes in the bottom, 
a lower portion adapted to inclose 
the lower end of the main portion 
for a short distance, the two por- 
tions fitting together easily and 
being seperable from each other, 
and one portion being provided 
with lugs to regulate the distance 
which the main portion enters the 
lower portion,*the hole or either 
portion being adapted to be moved 
from place to place. 

A Brick Cutting Machine. 496,- 
982. Jacob A. Snell, Barrington, 
R. I. This invention comprises a 
slotted stationary cutting bed and a 
series of mounted cutters arranged 
to pass into the slots, an extensible 
table composed of a series of con- 
nected sections onto which a num- 
ber of brick blanks are simultane- 
ously delivered, means for opening 
and closing the table, and a pusher 
or discharging plate arranged to 
force the series of blanks from the 
table. 


A Brick Cutting Machine. 496,- 
983. Jacob A. Snell, Barrington, 
R. I. This invention comprises a 
movable cutting frame and a fender 
or guard plate arranged to be forced 
below the bed level by the action of 
the cutter-frame. 

A Street Sprinkler. 497,074. As- 
signed to H.G. Stiebel, Jr., and A. 
C. Stiebel, St. Louis, Mo. This in- 
vention consists of a tank having an 
out-let pipe at the bottom thereof, a 
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regulating valve in the pipe, a con- 
veyor-cylinder communicating with 
the out-let pipe, a spiral conveyor 
within the cylinder, out-let open- 
ings leading from the conveyor- 
cylinder having a combined sec- 
tional area less than that of the in- 
let openings to the cylinder, and a 
sprinkling device connected with 
the out-let openings. 


V. H. Lockwood, Patent Att’y. 
Indianapolis, May 20, 1893. 





PERSONALS. 
C. H. Ladomus has been elected 
city engineer of Chester, Pa. 
Mr.G.M. Norris has been elected 
city engineer of Madison, Wis. 


Mr. John G. Zane has been elected 
city engineer of Escanaba, Mich. 


Mr. D. H. Bartholomew has been 
elected engineer of Lansing, Mich. 


Mr. O. R. Rauchfuss has been 
appointed city engineer of Joliet, 


Til 


Mr. J. Trumbor has been elected 
town engineer of Glenwood Springs, 


Colo. 


Mr. W. B. Howe has been ap- 
pointed city engineer of Concord, 
Bi. SS. 


Mr. Wm. Jackson has been re- 
appointed city engineer of Boston, 
Mass. 


Mr. T. N. Reiter has been ap- 
pointed city engineer of Ishpeming, 
Mich. 


Mr. T. H. Davenport has been 
appointed city engineer of Jackson- 
ville, Ill. 


Mr. L. W. Leete, of Huntington, 
W. Va., has been re-elected city 
engineer. 


Mr. J. E. S. Pryor has been 
elected city engineer of Hagers- 
town, Md. 
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Mr. H. H. Pendleton has been 
appointed city engineer of Inde- 
pendence, Mo. 

Mr. John C. Chase, M. Am. Soc. 
C. E., Wilmington, N. C., has re- 
cently been appointed a member of 
the North Carolina State Board of 
Health. 

Mr. Thomas Danger has been ap- 
pointed superintendent of public 
works in Port Huron, Mich., and 
Mr. T. W. Rogers reappointed city 


engineer. 


MUNICIPAL ENGINEERING. 


Mr. F. A. Dunham, of Plainfield, 
N.J., has been re-elected city en- 
gineer of Dunkirk, N. Y. Mr. 
Dunham has recently opened a 
branch office at Pittsburgh, Pa. 


Mr.SamuelG.Artingstall has been 
appointed city engineer of Chicago, 
Mr. O. H. Cheney superintendent 
of sewers, Mr. John Fitzsimmons 
superintendent of water-works, and 
Mr. Hiram J. Jones commissioner 
of public works. 
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A BRICK LINER FOR STREET CAR 
RAILS 


ILS. 
To the Editor of Paving and Municipal En- 
gineering: 

Sir—I notice on page 275 of your 
May number, a cut of a section of 
street railway track showing a cem- 
ent filling for grooves inside of the 
girder rail before the paving joins 
the rail. I have done a largeamount 
of track paving in this city, using 
various materials for this filling of 
grooves. 

I have now introduced a brick 
liner in place of cement or other 
materials and it fully meets all re- 
quirements. Most of the track work 
now being done here is reconstruc- 
tion, made necessary by the change 
from horse to eicctric power. The 
90-lb. girder rail is used, and the 
reconstruction is carried on without 
stoppage of cars. Under these cir- 
cumstances the cement would be 
jarred out by the running of the 
cars, and it is difficult at any time 
to make the cement adhere to the 
iron. 

The liner which I use is made of 
clay molded to fit the railand burned 
the same as brick. It is made in 
sections of the same length as the 
paving block and is placed in the 
groove just ahead of the paving, 


filling the groove and making a 
solid perpendicular bearing for the 
paving blocks against the rail. I 
have used wooden strips for the 
same purpose, but they are objec- 
tionable, as they are liable to decay. 
This liner is imperishable and has 
the advantage of being solid as soon 
as put in, while the cement filling 
must have time to set and become 
hard before it is really serviceable. 
A good many miles have been pre- 
pared in this way, and all who have 
seen it consider it the most practic- 
able plan for filling up these hollow 
places in the rail where tracks are 


to be paved. N. B. Abbott. 
Columbus, O., May 13, 1893. 


ROAD-BED OF STREET RAILWAY 
TRACKS. 


To the Editor of Paving and Municipal En- 
gineering : 

Str—In your April number I 
read a very interesting article on 
‘‘Damage to Brick Streets by Elec- 
tric Cars,’’ by one of our brother 
engineers of this city, Mr. F. W. 
Cerny. I concur with him in his 
views on this subject so far as he 
goes, and as I have made careful 
observations myself for some time 
past, I will make some suggestions 
which, I believe, would save rail- 
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way companies a great deal of an- 
noyance and expense. 

In excavations I would go at 
least twelve inches below the bot- 
toms of the ties and grade this sub- 
grade so that a cross section of it 
under each track would be V- 
shaped, being about three inches 
lower in the center than at the ends 
of the ties. 

At the vertex of the V I would 
sink a common two-inch drain tile, 
running longitudinally along the 
center of the track; this I would 
connect with a drop or other con- 
duit at the bottom of the grade. 
On the sub-grade thus prepared I 
would spread broken stone or gravel 
to a depth of twelve inches and 
then lay the ties on these. 

The main point which I present 
here is the use of the drain tile, 
which, being capillary in its action, 
draws all the moisture from the 
foundation of the track. 

In support of my argument I 
will state that on level grades where 
the water has but little chance to 
get away, we find the track the 
most difficult to maintain, while on 
steep grades where the water runs 
off it requires comparatively little 
attention. Many railroads are mak- 
ing use of drain tile in the manner 
above suggested in cuts and other 
places and find it obviates the dif- 
ficulty in maintaining the tracks to 
a marked degree. 

H. M. Gates. 

Columbus, O., May 8, 1893. 





COMPARATIVE COST OF PAVED 
STREETS. 
To the Editor of Paving and Municipal En- 
gineering: 

Srr—I send you an article pub- 
lished lately in a Memphis paper. 
It bears upon two or more articles 
in the last number of PAVING AND 
MunicipaL ENGINEERING. 


The last paragraph would seem 
to show that Major Geo. B. Fleece 
falls very far short of the facts in 
his estimate. Butif this isso what 
can not be said in condemnation of 
City Engineer Meriwether’s state- 
ment that: 

‘‘ Where traffic is heavy and con- 
tinuous and cost and noise are 
secondary considerations,durability 
with least repairs being a prime 
consideration, all authorities agree 
that first-class granite pavement 
stands first.’’ 

I have taken the trouble to ask 
Major Meriwether if he meant this 
statement to apply to Memphis, as, 
of course, any reader would infer. 
He claims that he thinks it holds 
for Memphis! 

It seems to me to be very absurd 
to claim, as he does, that the cost 
of any extra inconvenience due to 
repairing and relaying asphalt or 
brick can justify such a great ex- 
cess of constant expense to vehicles 
and horses due to granite which is 
laid and kept up for any given time 
only at far greater expense than is 
necessary for brick or asphalt. 


J. M. Heiskell. 





It is not sufficient to compare the 
cost of paving alone. To properly 
compare pavements, we must con- 
sider the object for which they are 
laid, and their degree of success or 
failure in effecting that saving to 
traffic which is sought. 

It is indeed remarkable that so 
very many writers upon this sub- 
ject of pavements should never con- 
sider at all the prime object of pave- 
ments. 

Manifestly, the true object is to 
save cost of using streets. This ob- 
ject the pavement accomplishes only 
when it lessens the cost of traction 
or rolling friction per ton of load 
hauled. 
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Hub-friction-cost and grade-cost- 
proper should be excluded from the 
cost of pavements since no pavement 
can affect them. 

To justify or pay for itself the 
pavement must save more per square 
yard in pounds per ton of pull or 
tractive force required than it costs 
per square yard to lay and main- 
tain. This amounts to saying that 
the saving to vehicles, horses, etc., 
for which the pavement is laid, must 
be greater than the cost of the pave- 
ment itself, or else no saving is ef- 
fected. 

The authorities give, as the re- 
sult of experiment, the following 
pulls in pounds per ton of load 
for the pavements here conpared: 

‘Asphalt, 15 pounds at all speeds. 
Brick, not given. Granite, at a 
walk, 33 pounds; at a trot, 66 
pounds. Stone block, at a walk, 
40 pounds; at a trot, 117 pounds. 

These figures include hub fric- 
tion, say about 3 pounds. Hence 
we have tractive force required on 
asphalt, 12 pounds; (required on 
brick, 18 pounds); required on 
granite, 36 pounds; required on 
limestone, 60 pounds. Each pound 
of pull costs, say x cents for the 
whole traffic in, say, 20 years. We 
can not say how large x is for any 
pavement, but we can say how large 
it must be to justify the laying of 
one pavement instead of another. 
In reality x is greater for brick than 
for asphalt, and greater still for 
granite and limestone block, but if 
we consider x as the same for all, we 
make safer for the purposes of the 
comparison the figures, 12, 18, 36 
and 60 pounds. The problem is to 
find the comparative cost in 20 
years of streets in Memphis, in- 
cluding cost of pavements, when: 

1. Paved with limestone— “‘or- 
dinary stone blocks’’—at $2.15, 


and relaid at $2.15 in 10 years. 
Cost without repairs, 60x plus 
$10.75 per square yard, 6 per cent. 
compound interest on cost of pave- 
ment in 20 years. No interest on 
cost of traction. 

2 Paved with ‘‘ granite blocks ’”’ 
at $4.35, without repairs. Cost in 
20 years at 6 per cent. compound 
interest, 36x plus $13.95 per square 
yard. No interest on cost of trac- 
tion. 

3. Paved with brick at $2.75, 
without repairs and relaid at ten 
years at $1.50. Cost at 6 per cent. 
compound interest in 20 years 18x 
plus $11.50 per square yard. No 
interest on cost of traction. 

4. Paved with asphalt at $2.90, 
including five years’ guarantee, 
then 9 cents per yard per year for 
fifteen years. Cost at 6 per cent. 
compound interest, 12x plus $11.40. 
No interest on cost of traction. 

Excess cost of limestone over 
granite, 24x plus $3.20=saving of 
granite over limestone. 

Excess cost of granite over brick, 
18x plus $2.45=saving, ete. 

Excess cost of limestone over 
brick, 42x plus 75 cents=saving, 
etc. 

Excess cost of granite over as- 
phalt, 24x plus $2.55=saving, ete. 

Excess cost of limestone over as- 
phalt, 48x plus 65 cents=saving, 
etc. 

Taking the actual case in Mem- 
phis, where 50,000 yards of granite 
at a cost of $13.95 in twenty years 
have absorbed the cost of 65,000 
yards of limestone, 60,700 yards of 
brick or 61,300 yards of asphalt, 
we find that if the partial substitu- 
tion of the granite for the limestone 
is justifiable the saving due to the 
50,000 yards of granite must, at 
the very least, pay for paving the 
remaining 15,000 yards with lime- 
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stone, or x must be 13% cents. If 
x isas much as 13/3 cents, then 
even where granite saves nothing 
brick would save on the 65,000 
yards in 20 years $292,395, and as- 
phalt would save $352,475. If, how- 
ever, we take the cost year by year 
for twenty years of, say 100,000 
square yards of street surface paved 
with limestone at $2.15 ($217,500), 
or with 49,425 square yards of 
granite at $4.35 ($217,500), and 
the remainder limestone, 50,575 
yards, at $2.15 ($108,736), or with 
78,180 square yards of brick at 
$2.75 ($217,500), and the remain- 
der, 21,820 yards limestone at $2.15 
($46,913), or with 74,140 yards 
asphalt at $2.90 ($217,500), and 
the remainder limestone, 25,860 
yards, at $2.15 ($55,599), we find 
as follows: Cost of asphalt and 
limestone (12x plus $2.90) times 
74,140 plus (60x plus $2.15) 25,- 
860, plus 6 per cent. on any excess 
over cost of the cheapest surface of 
the four. Cost of 78,180 yards 
brick, plus 21,820 yards of lime- 
stone at $2.15 (18x plus $2.75), 
78,180 plus (60x plus $2.15) 21,- 
820, ete. Cost of 49,425 yards 
granite and 50,575 yards limestone 
at $2.15 (36x plus $4.35) 49,425, 
plus (60x plus $2.15) 50,575, ete. 
Cost of 100,000 yards limestone 


(60x plus $2.15) 100,000, etc. For 
first year: Asphalt, $324,217; 
brick, $320,070; granite, $432,742 ; 
limestone, $335,000. 

The traffic is supposed to be such 
as would make x equal 1 cent per 
pound pull per yard per year. 

Five years’ cost would be: 

Five Years. Ten Years. 


Asphalt. .......... $422,217 $578,449 
rer 429,015 565,440 
re 663,014 996,715 
Limestone ......... 591,509 967,992 


Relaying brick at end of ten years, 
we have at twenty years : 


ES eee a eee $ 889,309 
ee ee ree 1,024,329 
Excess cost of brick......... $ 135,020 
NE -o3s Lyon SSAA ee hee es 889,309 
Granite........ PR ere eee 1,865,220 
Excess cost of granite....... $ 975,911 


These figures may be somewhat 
unfair to brick, but if we compare 
brick and asphalt separately with 
granite, 100,000 of each, including 
cost of laying, cost of using and in- 
terest at 6 per cent. on excess cost 
to the end of each year for ten years, 
we find that asphalt, at $3 for ten 
years, saves about $558,000, while 
brick at $2.75 for ten years saves 
$524,000 over granite at $4.35 for 
ten years. Brick at $2.42 will save 
$583,000 over this estimated cost of 
granite. J. M. Heiskell. 

Memphis, Tenn., May 5, 1893. 
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LONDON WATER SUPPLY SYSTEM. 

London, with its teeming mil- 
lions of citizens, consumes on an 
average over 200,000,000 gallons of 
water every day, not taking into 
account the special waters, mineral 
waters, etc., the consumption of 
which is considerable. This sup- 
plies a population estimated at 
nearly 5,500,000, as the water com- 


pany supply many whose residences 
or work places are outside of the 
municipal boundaries. About 60 
per cent. of all the water used is 
taken from the Thames, some 30 
per cent. from the river Lea and the 
remainder from springs or wells. 
As may be imagined the water 
from such a source is not naturally 
of the purest, and yet its wholesome 


364 MUNICIPAL ENGINEERING. 


condition is of the utmost import- 
ance to the health and even the life 
of this vast congregated mass of 
humanity. All the companies sup- 
plying water have therefore great 
subsidence reservoirs in which the 
water is first allowed to settle its 
coarser filth and then huge filter 
beds through which it must pass 
on its way to the service pipes. 

The depth of the materials of 
which the filtering bed is made up 
varies from a total of eight feet at 
the Chelsea water-works to three 
feet six inches at the East London 
water-works. In the materials em- 
ployed by the Grand Junction Com- 
pany atthe Kew Bridge water-works 
there is a foot of coarse gravel, six 
inches of fine hoggin (screened 
gravel) and three feet of sand. A 
good rate of percolation is four 
inches an hour, so that it would 
take about nine hours for the water 
to pass through a sand bed of this 
depth. 

The nature of the material used 
for filtering also varies slightly. 
Without going into unnecessary 
detail it may be sufficient to say 
that a layer of sand, varying from 
two feet to four and one-half feet in 
depth, forms the surface in each 
‘vase. Layers of shells, hoggin, 
coarse gravel and bowlders, or some 
of these materials, form the lower 
strata of the filter bed; but it seems 
to be universally agreed that the 
surface of the bed is a more import- 
ant factor than the lower layers. 

The late Sir Francis Bolton, who 
was the water examiner appointed 
under the provisions of the me- 
tropolis water act, 1871, in his work 
entitled ‘‘ London Water Supply,”’ 
refers to a curious fact in connec- 
tion with filtration. He observes 
that, according to theory, a well- 
ascertained rate of the destruction 
of the efficiency of the filter bed 


could be calculated, assuming that 
filtration were merely a mechanical 
process, but that in practice the 
filter beds retain their efficiency to 
a markedly greater extent. 

His explanation is that filtration 
is a chemical as well as a me- 
chanical process, and that in pass- 
ing through the filter bed the water 
is not only strained, but oxidized. 
It is well known that running wa- 
ter has a self-cleansing power, and 
that the exercise of that power is 
increased when the body of water 
is broken up by falling over either 
rocks or weirs. Sir Francis Bolton 
simply suggests that the interstices 
in the filter bed, containing globules 
of air, according to the well-known 
theory that all solid bodies attract 
about them an atmospheric film, 
practically compel the water to pass 
through a chemical filter of com- 
pressed oxygen and nitrogen, which 
obligingly relieves the water of its 
impurities by chemical changes as 
it passes. Thus the frisky comma 
or the lively typhoid germ may not 
break its neck by passing over a 
weir, but merely prolong its exist- 
ence to be deprived of sustenance 
by oxidation, or, in other words, to 
be starved to death by a surfeit of 
life-giving gas. 

The water companies observe the 
flow through the filter beds, and at 
frequent intervals, suggested by ex- 
perience, cause the surface of the 
sand to be removed for cleansing, 
and at longer intervals the whole 
bed to be entirely renewed.— Water 
and Gas Review, London. 


A NATURAL PORTLAND CEMENT. 
A discovery of great commercial 
importance to the Australasian col- 
onies has been made on Maria 
Island, a dependency of Tasmania, 
consisting of a practically inex- 
haustible deposit of carboniferous 
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limestone which, upon being treat- 
ed, yields in itself, and without any 
admixture, a Portland cement of 
very high quality. The certificates 
of many colonial experts who have 
tested this cement leave no doubt 
whatever as to its valuable charac- 
ter and properties. Mr. Henry 
Faija, M. Inst. C. E., has just com- 
pleted an experiment with this pe- 
culiar material at the Rugby and 
Newbold cement works. ‘Two tons 
of raw material were treated by the 
dry process used at Rugby with 
highly satisfactory results. The 
analysis shows this material to bea 
normal uncaleined cement, and that 
when calcined it bears favorable 
comparison with the best English 
cement. The cement made from 
this raw material was submitted hot 
from the mill to very severe tests 
by Mr. Faija, and did not show any 
indication of contraction or expan- 
sion. It has a slightly greenish 
tinge. It is heavy, weighing 113 
lbs. per bushel, and having a spe- 
cific gravity of 3.152. It is of a 
slow-setting character, and after 
lengthy immersion in water attains 
the hardness of basaltic rock. 

The average tensile strength at- 
tained by Mr. Faija was as follows: 
Neat cement—Average, 463 lbs. per 
sq. in. from five briquettes seven 
days old; average, 536 lbs. per sq. 
in. from five briquettes 14 days old; 
average, 646 Ibs. per sq. in. from 
five briquettes 28 days old. Sand 
tests—One part of cement and three 
parts of sand. Average 150 lbs. 
per sq. in. from five briquettes 7 
days old; average 258 lbs. per sq. 
in. from five briquettes 28 days 
old. Tests made at the Rugby 
and Newbold cement works from 
this cement, after three weeks’ ex- 
posure to the air, gave an average 
tensile strength of 620 lbs. per sq. 
in. from briquettes 7 days old. This 


cement was also tested by the Patent 
Adam Stone Co., at the Greenwich 
works under powerful hydraulic 
presses. With one part of cement 
and three parts of granite they pro- 
duced a stone certainly superior to 
any made with English cement. 
Samples tried with neat cement 
produced specimens so extremely 
hard that, by the usual process of 
stoning, a high polish was given to 
them, and this they could not ob- 
tain with English cements. From 
the accounts of geologists and other 
experts who have visited Maria 
Island, the deposits of this material 
appear to be inexhaustible, and 
there is every reason to believe that 
the establishment of cement works 
in Tasmania to deal with these de- 
posits will prove a great benefit to 
that and the neighboring colonies, 
as these works should produce all 
the large quantities of cement hith- 
erto imported from Germany and 
England for public and private 
works, and produce it, moreover, at 
a lower cost.—The London Times. 





THE TEE RAIL AND BRICK PAVING. 

A tee rail with vitrified brick 
paving isa very desirable construc- 
tion for some localities, and we are 
frequently asked how to design 
such a construction, when restricted 
to the use of a rail not over 3'2 or 4 
inches in depth. We confess that 
we are not able to answer the ques- 
tion without the employing of a 
stringer or chairs on which to place 
the rail, but as very unsatisfactorily 
results have been obtained where 
chairs have been employed, their 
use can not be recommended. We 
should be very glad, indeed, to be 
able to recommend a durable con- 
struction under the conditions 
named, but we do not see how it is 
possible, and the only safe way out 
of the difficulty is to employ a rail 
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from 6 to 7 inches in depth, as is 
being done in very many localities 
with very satisfactory result. In 
this connection we should also rec- 
ommend that a substantial concrete 
foundation be in all cases provided, 
on which to place the brick paving, 
and that an equally substantial 
foundation be placed under the track 
construction, but whether the con- 
crete should be placed between the 
ties only or between the above, isa 
question which local conditions 
must settle. If the ties rest in a 
concrete pocket, moisture will accu- 
mulate, and cause the wood to de- 
cay. If the tie is entirely inclosed, 
it will be lable to be attacked by 
dry rot, so that the character of the 
wood employed and the climate 
must regulate these questions. If 
anyone is able to suggest a design 
that will remedy all the supposed 
difficulties in the case, they will 
confer a great favor upon the rail- 
ways of some of our Western towns 
and cities.—Street Railway Journal. 





TROLLEY MAIL CARS. 

The idea of adapting electric street 
vars to local mail service in large 
cities seems to be extending. In 
Cleveland, Ohio, preparations are 
being made to introduce electric 
mail cars on the street railroad lines 
in order that the mail matter to 
and from the outlying sections of 
the city may be more expeditiously 
delivered and collected. The idea 
is to carry mail clerks on each car 
who will work on the car while it 
is in motion, instead of at the of- 
fice. It is obvious that a great 
saving of time will be effected, and 


the needs of business in large cities 
demand better and quicker facili- 
ties for handling mail matter. St. 
Louis has tried the experiment and 
found it very convenient, and there 
is no reason at all why the idea 
should not be adopted in all large 
and enterprising cities. Even if 
‘apid transit can not be carried out 
to its limit on account of crowded 
streets, time would be saved by 
running mail cars and the work of 
mail assorting, distribution, ete., 
carried on en route.—Electrical Age. 





PYRITE REFUSE FOR STREET PAVE- 
MENTS. 

About a year ago the street de- 
partment of Charleston, S. C., made 
an experiment of laying out a por- 
tion of the roadway of Spring street 
with the cinders of pyrites. This 
experiment, which was attempted 
on a very small scale, proved a 
great success, and now the depart- 
ment is repeating the operation in 
Archdale street, between Queen and 
Clifford streets. 

The cinders are obtained from 
the phosphate works adjacent to 
Charleston, and when mixed prop- 
erly form a chemical compound 
that is hard and durable. The 
roadway in Spring street that 
was laid out in pyrites cinders has 
proved a great success, and it is 
anticipated that the new venture 
will prove the same. 

Several layers of the cinders are 
required in laying the roadbed, and 
when it is properly stamped down 
the cinders form a hard, compact 
mass that is nearly as lasting as 
rock.—Charleston News and Courier. 
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BRICK REPRESSING AND REPRESSES 

Messrs. J. W. Penfield & Son, of 
Willoughby, have in the last 
few months issued five new cata- 
logues, each describing a distinct 
type or class of brick-making or clay- 
working machinery. They now 
have under way the issuing ‘of two 
more catalogues, a book of auto- 
graph testimonials, a pamphlet on 
testing clays, etc. Their catalogues 
are all exceptionally fine specimens 
of artistic printing. One of their 
latest publications is devoted to 
brick repressing and _ represses, 
which not only tells all about their 
own machinery of this type, but 
gives some useful general informa- 
tion, as follows: 

‘‘Although the repressing of brick 
has been practiced for many years, 
it has been only at a comparatively 
recent date that this process has met 
with anything like general adop- 
tion. Now, not only the finest grade 
of plain and ornamental front brick, 
but also a large percentage of the 
best paving brick, are repressed, 
and the number of manufacturers 
repressing a portion or all of their 
product is rapidly increasing. Nor 
is this surprising when we consider 
the various advantages thus se- 
cured. 

‘‘Ist. From the plain brick 
blocks formed by the dye working, 
or sand moulding brick machines, 
can be produced fine front brick in 
plain and ornamental shapes, and 
fancy terra-cotta blocks in great va- 
riety, and of the best quality. 

‘2d. The capabilities of any 
manufacturer for producing a wide 
range of products is greatly in- 
creased, for many desirable forms 
of ornamental ware, owing to their 
peculiar configuration, could not 
be produced with a die working or 


sand moulding brick machine alone 
without the aid of a repress. 

‘‘3d. The repressed bricks or 
blocks in plain or ornamental shapes 
have largely increased value, in- 
suring an increased percentage of 
profit, even taking into account the 
cost of repressing. 

‘‘4th. The angles, surfaces and 
edges of the brick or blocks after 
repressing are precise and perfect, 
and exact uniformity in size is se- 
cured; a desirable feature in either 
building or paving material. 

ins By repressing, greater dens- 

y and solidity of ware is secured. 
Ane bubbles and other like defects 
in brick are removed and lam- 
inations corrected to a great ex- 
tent. The strength and durability 
of the ware is largely increased and 
the capacity for absorbing fluids 
reduced, making repressed brick 
especially suitable for paving pur- 
poses. 

‘‘6th. Some popular patented 
forms of paving brick must be re- 
pressed to secure the desired shape 
and configuration. 

‘‘7th. Manufacturers can stamp 
their trade mark or address on each 
brick, which may prove a valuable 
as well as a free advertisement. 

‘The above considerations clearly 
show that there are valuable ad- 
vantages secured by repressing fine 
clay products, and answer the 
question, ‘Does repressing pay?’ 
most decidedly in the affirmative.’’ 





NEW ASPHALT PAVING WORKS. 

The Wasatch Asphaltum Com- 
pany started up its big mills on the 
10th inst. and invited many of our 
prominent citizens, including a 
number of the city council, to be 
present on the occasion. A nice 
lunch was provided and a number 
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of speeches made commendatory 
and explanatory of the enterprise. 
These works have a capacity for re- 
ducing to powder 100 tons of as- 
phaltic limestone in ten hours, and 
have been erected for the paving 
work to be done in this city as well 
as to prepare mastic blocks for ship- 
ment to the east, where this kind 
of asphaltum is in large demand.— 
Salt Lake Journal of Commerce. 

PICTURES FOR BRICK MANUFAC- 

TURERS. 

‘‘Chambers’ Picture Book for 
Brick Manufacturers ’’ is the title 
of a very handsome new catalogue 
issued by the Chambers Brothers’ 
Company, builders of brick-making 
machinery, Fifty-second street and 
Lancaster avenue, Philadelphia. It 
is very freely illustrated, as the title 
indicates, giving pictures of the 
different kinds of brick-making 
machinery manufactured by this 
company. In referring to these, 
they say: ‘‘To the many friends 
who are using our machinery these 
engravings are simply a represen- 
tation of objects with whose merit 
they are already familiar, while to 
those who are not already our cus- 
tomers we would say that they are 
so far as possible faithful reproduc- 
tions of the machine as built. We 
make no finely drawn contracts over 
which to ‘split hairs’ at time for 
settlement, the question of accep- 
tance or rejection resting simply 
upon the fact that the customer, 
after ‘trial, either wants or does not 

rant the machine offered.’’ 


THE VALUE OF PAVEMENTS. 

The question of what kind of 
pavement will most increase the 
value of abutting property is one of 
great importance to property-own- 
ers. The Warren-Scharf Asphalt 
Paving Company give some facts 
relating to this question in their 
advertisement in the present issue. 

NOTES. 

Thomas Carlin’s Sons, of Pitts- 
burgh, have issued Catalogue F, 
illustrating their large line of sewer 
castings, gutter crossings, road roll- 
ers, crushers, contractor’s tools, etc. 

R. C. Pope, No. 806 Chamber of 
Commerce, Chicago, has issued a 
new catalogue, giving much infor- 
mation regarding his reversible 
roller, the improvements in its 
construction, and its operation. 
The catalogue contains the testi- 
monials of many engineers and con- 
tractors who have used the ma- 
chine, and fully explains the prin- 
ciple on which the Pope roller is 
made. 

Geo. E. Briggs, No. 96 Fourth 
avenue, Pittsburgh, has issued a 
little pamphlet giving full informa- 
tion regarding his lock-joint brick 
and system of masonry, which will, 
he claims, afford a reduction of 33% 
per cent. in material, labor and 
weight, though retaining all the 
strength and other advantages of 
the old system of masonry. This 
invention has received the coin- 
mendation of some of the foremost 
engineers, architects and builders 
in the United States. 
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PAVING. 


CONTEMPLATED WORK. 


Main street, Marshalltown, Ia., will prob- 
ably be paved. 


Fargo, N. Dak., is discussing the street 
paving question. 


Fostoria, Ohio, is agitating the question 
of street paving. 


There is talk of paving Main street, 
Piqua, Ohio, with brick. 

Mentor avenue, Painesville, Ohio, will 
probably be paved with brick. 


The paving question is being actively 
discussed at Grand Forks, N. 


Pomeroy and Middleport, Ohio, are agi- 
tating the question of paving their streets. 


The village of Salamanca, N. Y., is agi- 
tating the question of paving its main 
street. 


Brazil, Ind., is talking of paving Main 
street with brick and macadamizing other 
streets. 


Madison, Wis., will probably issue bonds 
for the purpose of making permanent street 
improvements. 


The question of paving the streets 
around the city square at Carthage, IIL., is 
being discussed. 


The city council of Butte City, Mont., 
has decided that the principal streets of 
the city must be paved. 


It is proposed to lay out streets and ave- 
nues in the region between the Zoological 
Park and the Soldiers’ Home, Washing- 
ton, D. C. 


The estimated cost of the proposed im- 
provements in the lower wards of Alle- 
gheny, Pa., is $4,000,000. This includes the 
raising of the whole lower district. 


D. P. Packard, secretary of Greenville, 
Pa., writes that the outlook is that the ma- 
jority of the streets of that borough will 
be paved with brick in the near future. 


The people of Robinson, Tex., are trying 
to raise money to macadamize the Waco 
and Robinson road. They have appointed 
committees for the purpose. This road is 
six miles long. It is understood that if 
the people will raise $600 to the mile the 
county will give the balance. 


New Orleans property owners are peti- 
tioning for concrete gravel pavement on 
Arabella street and Rockport, Me., Quincy, 
Mass., or Belgian block granite pavement 
on Lafayette street. 


The board of public works of Milwaukee, 
Wis., has been petitioned for the construc- 
tion of an asphalt pavement with a con- 
crete foundation under the new law pro- 
viding for time payments. A number of 
streets have been ordered paved with cedar 
blocks. Forty miles of sidewalks will be 
constructed this season. 


Burnside street, Portland, Ore., will be 
improved as far out as Twenty-eighth. Up 
to Fifth street the thoroughfare will be 
covered with timber 6x6 inches, and thence 
to the terminal point with timber 5x5 
inches. The cost of laying the timber and 
the material will not exceed $20,000. More 
or less grading will need to be done, but 
none of it heavy and costly. 


A. B. Phillips, clerk of Ashtabula, Ohio, 
writes that the question of paving narrower 
driveways on residence and suburban 
streets is being quite fully discussed. It 
seems to be the general opinion that nar- 
row driveways from twenty-two to twenty- 
six feet wide are the proper thing for such 
streets, the arguments in favor being the 
lessening of expense of construction and 
keeping in repair, the general appearance 
of the street, and the chance for placing 
water mains, gas pipes and sewers outside 
of the paving. 

CONTRACTS TO BE LET. 

Bids are wanted for paving at Wilkes- 
Barre, Pa. 

Walnut street, Barnesville, Ohio, is to be 
paved with brick. 

Bids are wanted for paving on various 
streets of Dayton, Ohio. 


Nine or ten miles of New Orleans’ streets 
are to be paved in the near future. 


A large amount of street work has been 
ordered done in Mt. Vernon, Ohio. 


North Salina street, Syracuse, N. Y., is 
to be paved and otherwise improved. 


Plans are being made for the paving of 
High and Main streets, Hamilton, Ohio. 


Porter avenue, Buffalo, N. Y., is to be 
widened and the whole street paved 100 
feet wide with Trinidad asphalt. 
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A number of six-foot paving brick side- 
yalks have been ordered in Rock Island, 
Til. 


.The sum of $142,000 will be devoted to 
brick paving at Niagara Falls this sum- 
mer. 

Estimates have been made for paving on 
Monroe and Chicago streets, Coldwater, 
Mich. 

South Park street, south of Bridge street, 
Streator, Ill., is to have a thirty-foot paved 
roadway. 

Ordinances have been passed providing 
for the improvement of various streets in 
Seattle, Wash. 

Sealed proposals will be received by the 
city clerk of Fostoria, O., until June 12, for 
improving Main street. 

Pottsville, Pa., is planning for more pav- 
ing. Vitrified brick will probably be used 
instead of granite blocks. 

Ordinances have been passed authorizing 
the repaving and sewering of a large num- 
ber of Philadelphia streets. 

The city clerk of Warsaw, Ind., writes 
that the city is in need of three or four car 
loads of street crossing stones. 

The city engineer of Brainerd, Minn., 
will soon invite bids for the granite curb- 
ing and cedar block paving of sundry 
streets. 

An ordinance has been passed in Tren- 
ton, N. J., providing for the paving with 
brick of Jackson street from Market to 
Livingston street. 

H. H. Wagoner, city engineer of Hunt- 
ington, Ind., writes that the council has 
ordered that grades be established on 
every street in the city. 

Proposals will be received at the office of 
C. A. O’Brien, Delphi, Ind., until June 6, for 
the improvement of Front street, includ- 
ing sidewalks and gutters. 

Resolutions have been passed for the 
grading and paving of various streets and 
the construction of a number of brick and 
cement sidewalks in Indianapolis. 


A. B. Philips, clerk of Ashtabula, Ohio, 
writes that the council has determined on 
the improvement of Pine, Sibley, Hume 
and Pacific streets and Fairfield avenue. 


W.C. Campbell, city secretary of Pales- 
tine, Texas, writes that the city will con- 
tract for about two and one-half miles of 
stone, cement or asphalt sidewalks to be 
paid for in bonds at par, bonds to bear 6 
per cent. interest. 

Sealed bids will be received at the office 
of the city clerk of Canton, Ohio, until 
June 12 for the grading and paving with 
vitrified brick on broken stone foundation 
and constructing drainage and curbing, on 
North Market street, from West Lake 
street to Aultman avenue. 


Sealed proposals will be received by the 
city clerk of Keokuk, Ia., until June 5 for 
grading about 4,300 cubic yards, curbing, 
4,500 lineal feet, and brick paving, 9,200 
square yards. 

Sealed proposals will be received by the 
town ink of Austin, III, until June 16, for 
the improvement of Ontario street from 


-Central avenue to Willow avenue in the 


town of Cicero. 

R. B. Dennis, clerk of Des Moines, Iowa, 
reports that bids will soon be received by 
the board of public works for about five 
miles of brick paving in addition to the 
fourteen miles now under contract. 

Sealed proposals will be received by the 
sidewalk committee of Ludlow Grove, O., 
until June 8, for the construction of a four- 
foot cement sidewalk on both sides of Ba- 
ker avenue, from Carthage to its western 
termination. 

Sealed proposals will be received until 
June 5 for the grading, curbing and paving 
with brick Second and Third streets, from 
Main to Johnson streets, and Fourth, Fifth 
and Sixth streets, from Main to Blondeau, 
Keokuk, Iowa. 

B. R. Morton, city engineer of Newport, 
Ky., reports the following streets to be re- 
constructed and paved with brick: Wash- 
ington Avenue, from Third to Eleventh 
streets; York street, from Third to Eighth 
streets; Isabella street, from Fourth to 
Ninth streets, and Fourth street from York 
to Brighton streets. Ninth street, from 
Mill street to Overton street, is to be re- 
constructed and macadamized. 

CONTRACTS AWARDED, 

Geo. McBride, assistant city engineer of 
South Omaha, Neb., writes that contracts 
have been awarded Parks & Co. for 6,987 
square yards of vitrified brick on concrete 
at $1.86 per square yard, and for 3,000 feet 
Colorado sandstone curbing at 60 cents 
per foot. 

Geo. T. Day, clerk of Union City, Ind., 
writes that the contract for grading, grav- 
eling, construction of brick sidewalk, curb- 
ing and guttering on High street from 
Hickory to Pearl street, has been awarded 
to D. A. Williams at $2.28 per running foot 
of street. 


SEWERAGE. 


Nearly $60,000 will be expended this sea- 
son on a system of sewers for Marinette, 
Wis. 

H. H. “Wagoner writes that William 
Shields, of Chicago, has been engaged to 
assist the city engineer in making a plan 
of sewerage for Huntington, Ind. 

CONTEMPLATED WORK. 


The common council of Kaukauna, Wis., 
is considering the matter of putting in a 
system of sewers that will cost $7,000. 
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Paris, Tex., is agitating a sewer system. 

Jamaica, L. 1., is contemplating a system 
of sewerage. 

Faribault, Minn., will probably putin a 
system of sewers soon. 

Springfield, Ohio, is agitating the ques- 
tion of a better sewerage system. 

A number of sewers will probably be 
built soon in the Seventh ward, Toledo, O. 

A sewerage system is among the proba- 
bilities of the near future for Watertown, 
Wis. 

It is estimated that the proposed sewer 
system at Cortland, N. Y., will cost $103,- 
990.80. 

The council of Chatham, Canada, is con- 
sidering the advisability of putting in a 
$100,000 sewerage system. 

City Engineer Hoff, of Reading, Pa., is 
engaged in preparing plans for a $100,000 
sewage disposal plant for the city. 

The question of a belt sewer to cost up- 
wards of $200,000 is a matter of great inter- 
est to residents and property owners living 
in the eastern and southern parts of the 
city of Terre Haute, Ind. 

Jno. F. Maloney, clerk of Dunkirk, N. Y., 
writes that the city may construct a 4'4- 
foot sewer in and along the bed of an open 
creek running through the eastern part of 
the city. The estimated cost is $20,000. 

CONTRACTS TO BE LET. 

(sardner, Mass., will issue bonds for $50,- 
000 for sewer purposes. 

Plans for a sewerage system at Alliance, 
Ohio, are being prepared. 

Another extensive sewer will be put in 
the east side at Portland, Ore. 

A system of sewers has been decided on 
as a necessity for Plymouth, Mass. 

Proposals will be received until June 5 
for making modifications in the sewer sys- 
tem at David’s Island, N. Y. H. 

Proposals are wanted until June 5 for 
the construction of a sewer system for the 
southern sewer district of Marion, Ia. 

Maps and plans have been prepared for 
the new sewer which is needed so much in 
the east end of the city of Newark, N. J. 

The city engineer of Hamilton, Ohio, is 
engaged in preparing plans for a complete 
and comprehensive sewerage system for 
the city. 

City Engineer Ross, of Rutland, Vt., is 
at work on a map of the sewerage system 
of the city. Several new sewers will be 
laid this summer. 

A resolution has been passed by the 
council of Youngstown, Ohio, deeming it 
necessary to construct a sewer with the 
necessary catch-basins, man-holes, flush 
holes and house connection pieces, ete., in 
Ridge street from Wallace to Plum streets. 


J.C. Thompson, city clerk of Canton, IIL., 
reports that the council has authorized the 
issuance of bonds for ten thousand dollars 
for sewer construction. 

D. P. Packard, secretary of Greenville, 
Pa., writes that plans and specifications 
for a sewerage system for the borough are 
on file, and bids will be wanted at an early 
date. 

A. B. Philips, clerk of Ashtabula, Ohio, 
writes that petitions for sewers on Par- 
sons, Sherman, Chestnut, Wilcox, Gary 
and Tyler streets have been granted by 
the council. 

Sealed proposals for the construction of 
about 3,256 feet of pipe sewers, varying 
from 12 to 18 inches in diameter, will be 
received by the city clerk of Marshalltown, 
Ia., until June 12. 

W. L. Calkins, of Emporium, Pa , reports 
that the borough council have employed 
J. A. Seymour, of Bradford, Pa., to make a 
survey and estimate of cost of laying a 
sewer. The question of bonding the town 
for sewer construction will be submitted 
to the taxpayers. 


Edward H. Cole, village clerk of Nyack, 
N. Y., writes that the board of trustees of 
the village have appointed a board of sewer 
commissioners, of which Cornelius DeBaun, 
who will proceed to prepare a plan of sew- 
erage for the approval of the state board 
of health, is president. 


Alexander Potter, of New York City, is 
engaged in making surveys, plans and 
specifications for a complete system of 
sewers, and also establishing grades 
throughout the city of Martin’s Ferry, 
Ohio. There are twenty-eight miles of 
streets, much of which will be sewered at 
once. 

Sealed proposals will be received by H. 
I. Allison, medical superintendent Mattea- 
wan state hospital, Fishkill Landing, N. Y., 
until June 15 for the construction and 
finishing of about ten thousand feet of 12- 
inch vitrified pipe sewer from the Mattea- 
wan state hospital to and into Hudson 
river. 

City Engineer Rosewater, of Omaha, 
Neb., submitted the following list of sewers, 
which he deemed advisable to construct 
out of the proceeds of the $100,000 bonds 
voted last fall for main sewers: Main sewer 
on Valley street from Tenth to Kighteenth 
street, approximate estimate of cost, $21,- 
137; South Twenty-first street sewer, south 
extension, $13,045; Dorcas and Nineteenth 
streets sub-main extensions from Twenty- 
first street, $9,420; mains in Grant street 
district already recommended and agreed 
upon, $3,000; special sub-main, Burt street, 
from Twenty-fourth to Twenty-fifth street, 
$450; Chicago street sewer extension to 
river, $3,000; North Omaha main sewer,, 
balance remaining, $49,948. Total, $100,000. 
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Sealed proposals will be received at the 
city clerk’s office, Fort Dodge, Ia., until 
June 15 for the construction of sewers con- 
sisting approximately of 4,239 feet of 12- 
inch pipe sewer and 1,900 feet of 15-inch 
pipe sewer and about one hundred 6-inch 
house connections carried to the property 
line, also twenty-one manholes, eight 
lamp poles and one flush tank. 

CONTRACTS AWARDED. 

Geo. McBride, of South Omaha, Neb., 
writes that L. B. Stanley has the contract 
for laying about 3,100 feet of 24-inch pipe 
ig at $1.19 per lineal foot; manholes at 
$2.95. 

Houlahan, Griffith & Co., of Salt Lake 
City, have been awarded the contract for 
the proposed gravity sewer at that place. 
Their bid was $381,949.35. The other bids 
were: Andrew Rosewater, Omaha, Neb., 
$474,399.50; Jno. M. O’Rourke, Denver, 
$428,479.60; J. S. Morse & Son, Salt Lake 
City, $549,947.50 ; Sullivan, McDonald & Co., 
Salt Lake City, $431,883; Wickham Bros., 
Council Bluffs, Ia., $640,987.55; Ryan, 
Griffith & Co., Council Bluffs, $393,774.10; 
McConnell & Miller, Council Bluffs, $517,- 
627.80. 

The following bids were received for 
making complete sewerage plans for Niles, 
Ohio: Sam’! M. Gray, Providence, R. LI., 
$1,000; J. H. Harlow, Pittsburgh, Pa., 24% 
per cent.; J. Leland Fitzgerald, Schenect- 
ady, N. Y., $800; Alexander Potter, New 
York, $750; Geo. W. Sturdevant, Chicago, 
$750; Geo. E. Hersey, Youngstown, Ohio, 
$700; O. M. Gardiner, Jamestown, N. Y., 
$650; Albert Smith, Saltsburgh, Pa., $600; 
L. E. Chapin, Canton, Ohio, $600; J. C. 
Wright, Knoxville, Tenn., $460; E. Dev- 
alon Smalley, Syracuse, $300. The con- 
tract was let to Alexander Potter. 
WATER-WORKS. 


CONTEMPLATED WORK, 


Seventy thousand dollars have been 
voted to improve the water system at 
Jackson, Mich. 


Cadiz, Ohio, had a special act passed by 
the legislature allowing the city to issue 
bonds to the amount of $35,000 for the pur- 
pose of erecting water-works. 

The water-works question is being agi- 
tated at Waupaca, Wis.; North Andover, 
‘iass.; Howell, Mich.; Lowville, N. Y.; 
Creede, Colo.; Mt. Vernon, Ia.; Marshfield, 
Ore., and Gibson City, Il. 

CONTRACTS TO BE LET. 


Proposals for water-works for Bradford, 
Pa., will be received until June 5. 


Sealed bids for the pumping plant for the 
pumping station at Charlestown will be 
received by the board of metropolitan sew- 
erage commissioners at its office, 110 Boyles- 
ton street, Boston, until July 1. 
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Proposals will be received until June 14, 
for a complete system of water-works for 
Hillsboro, Ohio. 

The Grand Rapids ( Mich.) board of pub- 
lic works has decided to lay about six 
miles of water mains this year. 

San Diego, Cal., will issue $665,000 in 
bonds for the construction and acquire- 
ment of a system of water-works. 

The board of public works of Grand 
Rapids, Mich., has decided to lay nearly 
six miles of water mains this year. 

Sealed proposals will be received until 
June 13 for the construction of a system of 
water-works for Lake City, Minn. 

Sealed proposals will be received at the 
office of J. H. Speer, Cochranton, Pa., until 
June 10 for the construction of water- 
works. 

Surveys, reports and estimates for a wa- 
ter supply for the village of Silver Creek, 
N. Y., are being made by Alexander Potter, 
of New York City. Pumping from Lake 
Erie, from driven wells, and a gravity sup- 
ply are talked of. 

Extensive improvements will be made 
this summer on the water-works system at 
Terre Haute, Ind. Among them will be 
the construction of additional filters to 
cost $25,000, and will give the company a 
capacity of 6,000,000 gallons in twenty-four 
hours. 

Water-works are to be built at Hogans- 
ville, Ga.; Farmville, Va.; Cotulla, Tex.; 
Lake Benton, Minn. ; Spring Valley, Minn.; 
Lebanon, Ind.; Norwalk, Ohio; Bryan, 
Ohio; Cambridge, Ohio; St. Johnsonville, 
N.Y.; Glens Falls, N. Y.; Millvale, Pa.; 
Louisville, Colo., and Macomb, Ill. 


C. G. Carlson, city clerk of Moline, Il. 
writes that on the recommendation of the 
committee on fire, water and light the city 
council passed a resolution authorizing the 
purchase of a high-duty pump of 5,000,000 
gallons capacity per day. The committee 
has made advertisement for proposals to 
be received until the 14th of June. 

Jno. F. Maloney, city clerk of Dunkirk, 
N. Y., writes that proposals will be re- 
ceived until June 7 for extending the suc- 
tion pipe and crib of the water-works 
further out into the lake. The work in- 
cludes the furnishing and laying of about 
5,200 lineal feet, 522 tons of 24-inch cast 
iron influent pipe and seven tons of special 
castings; also a submerged intake crib 
and a circular brick pump well 25 feet in 
diameter and 25 feet deep. 

CONTRACTS AWARDED. 

Geo. T. Day, city clerk of Union City, 
Ind., writes that the Knapp Supply Co. 
have the contract for 952 feet of six-inch 
water main at 714 cents per foot, and 
1,517 feet of four-inch main at 5534 cents 
per foot. 
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The system of water-works contracted 
for at Rochester, Ind., will cost $33,574.71. 

The Portland Water Company has been 
awarded the contract for putting in a sys- 
tem of water-works at Portland, Ind. The 
city is to pay an annual rental of $3,500. 








BRIDGES. 

The city clerk of Warsaw, Ind., writes 
that a forty-foot bridge will be built during 
the summer. 

The building of a bridge across Grand 
river is being agitated at Chapel, Kent 
county, Mich. 

Carroll county, Ind., will invest $54,000 
in new bridges crossing Deer creek and the 
Wabash river near Delphi. 

The Big Four Railroad may build a via- 
duct at Wood street, running from Third 
to Fourth streets, Cincinnati, O. 

A proposition to build a highway bridge 
across the Missouri river at St. Charles, 
Mo., is agitated by J. H. Killmer, of Cleve- 
land, O. 


Bids will soon be wanted for a bridge 
across the Kaw river at Bonner Springs, 
Kan. Bonds for $13,000 will be issued for 
its construction. 

A new railroad and wagon bridge across 
the Mississippi at the foot of Delaware 
street, Quincy, IIll., is agitated. Estimates 
are now being made. 

The city council of Worcester, Mass., has 
authorized the county commissioners to 
spend $3,200 for a new steel or iron bridge 
over Kettle Brook at Leesville. 


A new $100,000 bridge will be built at 
Franklin St., Evansville, Ind. The bridge 
will be put in by the county, the Evansville 
Department of Public Works providing the 
approaches. 

Bids will be received at the county 
auditor’s office, Columbus, Ohio, until June 
12, for the construction of bridges and cul- 
verts on the Pleasant Corners and String- 
town free pike. 


Adna Dobson, city engineer of Lincoln, 
Neb., writes that the “O” street viaduct 
over the railway tracks, for which con- 
tract has been made with the Milwaukee 
Bridge and Iron Works, is to have a total 
length, including approaches, of nearly 
2,000 feet, a clear roadway of 25 feet and 
two 6-foot walks. It is to be built of iron 
and steel. 


W. W. Morrison, recorder of West Knox- 
ville, Tenn., reports that the city has con- 
tracted with Messrs. Johnson & Haynes for 
the masonry and grading of a bridge over 
railroad tracks connecting Ninth street 
with Sanders avenue, Knoxville. The con- 
tract is for $2,000. West Knoxville is pre- 
paring to issue $75,000 bridge and sewer 
bonds to run thirty years. 


It is proposed to bridge Chouteau avenue, 
St. Louis, Mo., over the Oak Hill division 
of the Missouri Pacific railway. The St. 
Louis Terminal Company will bridge over 
its tracks at the crossing of the natural 
bridge road. 

R. B. Dennis, city clerk of Des Moines, 
Ia., writes that the council has passed an 
ordinance providing for the building of a 
viaduct about 2,000 feet long over eight 
railroads, switches, etc., on West Ninth 
street. The city engineer is preparing 
plans. 

Proposals will be received untii June 7 
at the office of Henry J. Caren, Columbus, 
Ohio, county auditor of Franklin county, 
for the construction of a 140-foot single 
span Platt truss. Bids will be received 
on June 6 for a double span Pratt truss 
over Big Darby creek. 

Proposals will be received at the office of 
the board of bridge commissioners of St. 
Joseph county, South Bend, Ind., until 
noon, June 5, for the construction and 
erection of a through wrought iron bridge 
consisting of a single span 150 feet in the 
clear, between abutments. 


The people of Jefferson City, Mo., are 
taking active steps to build a highway 
bridge across the Missouri river at that 
point in order to secure a connection with 
the Chicago and Alton and with the Mis- 
souri, Kansas and Texas road. It is pro- 
posed to build an electric line in connec- 
tion with the bridge. 


The projected rapid transit bridge be- 
tween Cincinnati and Covington will be 
commenced this summer and the expecta- 
tion is that it will be fully completed in 
two years. The bridge, which will be built 
with private capital, will cost about $2,000,- 
000, and will touch the Cincinnati side of 
the river somewhere between Elm and 
Plum streets. 


STREET LIGHTING. 
Hagerstown, Md., is to have a new elec- 
tric light plant. 


An electric light company has been in- 
corporated at Mt. Vernon, IIl., with a cap- 
ital of $20,000. 

The common council of Lynchburg, Va., 
has reported that a municipal electric light 
plant can be built at a cost of $62,000. 


Proposals to light the streets of the vil- 
lage of Flushing, N. Y., will be received by 
the board of trustees until 8 p. m. on the 
6th of June. 


D. T. Mathers, city clerk of Woodbury, 
N. J., writes that the city has contracted 
with the Woodbury Electric Light and 
Power Co., for electric are lights at a cost 
of eighty-five dollars per light per year, to 
burn on moonlight schedule. 
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W.W. Duel, clerk of Frankfort, N. Y., 
writes that the contract for lighting streets 
for one year, with eighteen are lamps for 
the sum of $1,638.75 was let to the Frank- 
fort Eleetrie Light Company. 

The streets of Rome, Italy, are shortly 
to be lighted throughout by electric lamps 
supplied by current from dynamos located 
at the easeade at Tibur, twenty miles from 
the city, in the Alban Hills. This plant is 
known as the Tivoli long distance power 
transmission line, and has been used con- 
siderably for experimental purposes before 
beginning practical work. 


PUBLIC PARKS. 

Ontario is to have a great National park 
and forest reservation in Nipissing district. 

The town council of Highlands, Colo., 
have been petitioned for the purchase and 
maintenance of a publie park. 

we citizens of the North End, Newark, 
N. J., propose to purchase the property for 
iy proposed Kearny park. It is valued 
at about $150,000. 

Milwaukee, Wis., and Louisville, Ky., 
are putting in nurseries to raise the trees 
and plants required for their parks and 
boulevards. Milwaukee has expended 
about $5,000 and Louisville $3,600 for the 
purpose. 

A number of business men in Leaven- 
worth, Kansas, are deeply interested in a 
plan to convert a portion of the timbered 
lands on the government reservation into 
a National park for the preservation of 
buffaloes, elk, deer, antelope, prairie chick- 
ens, ete. 

Mission Ridge Drive to Chickamauga 
National park will be finished this summer. 
The road, beginning at Sherman Heights 
and extending along the top of the ridge 
to the northern boundary of the park, will 
be fully six miles in length and from a 
scenic standpoint, one of the grandest in 
the country. The improvement of the 
park is steadily progressing. 


STREET RAILWAYS. 





An electric railroad is pups between 
Oneida and Sylvan Beach, N 

A project is on foot to establish a system 
of street railways in Cohoes, N. Y. 

Hopkinton, Ashland and South Framing- 
ton, Mass., are to be connected with elec- 
tric cars. 

Negotiations are begun for right-of-way 
for an electric line between Dallas and Ft 
Worth, Tex. 

The Morristown (Pa.) Passenger Rail- 
way Company will equip its lines with 
electricity, having voted $75,000 bonds for 
the purpose. 


INGINEERING. 


An electric railway between Egg Harbor 
City and May’s Landing, N. J., is a possi- 
bility of the near future. 

A hundred and thirty miles of street in 
Philadelphia will, be torn up this summer 
for building trolléy railroads. 

The Citizens’ Company, at Indianapolis, 
has decided to equip all horse lines with 
electricity as soon as possible. 

An electric road is talked of from Han- 
nibal to Palmyra, Mo. Funds have been 
raised for preliminary survey. 

The North Highlands Railroad Co., of 
Columbus, Ga., will make extensive addi- 
tions to the street railway system. 

The running of electric cars by means of 
wires laid underground midway between 
the tracks has been successfully accom- 
plished at Hartford, Conn. 

The Tallahassee (Fla.) Street Railway 
Company has been given the right by the 
city council to construct and operate the 
trolley system for electric cars. 

Youngstown, Ohio, will be connected with 
Cleveland and Pittsburgh by an electric 
railway, which will be consiructed, by a 
syndicate of eastern capitalists. 

A. B. Phillips, city clerk of Ashtabula, 
Ohio, writes that the council recently 
granted a franchise to the East Side Street 
Railw ay Co. to build a street railway from 
the foot of Bridge street to Woodland 
Beach Park, a prominent summer resort 
recently purchased by the Lake Shore 
Railway officials. The storage battery 
system will be experimented with on this 
line. 

The Indianapolis city council has granted 
a thirty-year franchise to the City Railway 
Company. The terms are the payment to 
the city out of the gross receipts for the 
first five years 10 per cent. per annum; for 
the second period of five years, 12! per 
eent. per annum; for the third ‘period of 
five years, 13's per cent. per annum, and 
for the remaining fifteen years, 1446 per 
cent. per annum. 

The intramural elevated railroad at the 
World’s Fair has been practically tested 
on the finished portion of the line. This 
road is operated by electricity, the current 
being conveyed to the motors by a third 
rail, placed between the two wheel rails. 
Some new features are introduced in the 
construction of this road and the operation 
of the system is watched by electrical en- 
gineers with a good deal of interest. 


MUNICIPAL BONDS. 

J. A. Crawford, clerk of Benton Harbor, 
Mich., writes that that city will issue ten 
6 per cent. bridge bonds, $500 each, for ten 
years, payable one each year, according to 
special act of legislature of April 27, 1893, 
Act 298. 
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SEALED PROPOSALS. 
CONSTRUCTION OF BRIDGE. 


Sealed proposals, addressed to the Auditor of St. 
Joseph county, South Bend, Ind., will be received 
by the Board of Commissioners of said county, until 
12 o’clock noon Monday, June 5, 1893, for the fur- 
nishing of all material, the construction and erec- 
tion of athrough wrought iron bridge, to be com- 
pleted by Nov. 10, 1893, consisting of a single —e 
150 feet in the clear, between abutments—no side- 
walks—18 foot roadway, across the Bango creek, 
near Osceola, this county, the distance from grade 
to bed of stream is about 15 feet. The center line 
of bridge will be at right angles to face oi abut- 
ments. The bridge must be of first class material, 
proportioned ~Theodore Cooper’s specifications be- 
ing used—to carry 70 pounds per square foot of floor 
surface on trusses for live load, and 100 pounds live 
load per square foot on flooring system. Bidders to 
furnish a clearly made out strain sheet of their de- 
sign, with data on which it was computed, and 
showing also areas of material proposed to be given 
to each part. together with forms of cross section of 
upper chords and posts, and compression members 
generally. 

At the same time and place, separate bids will be 
received until the hour above named, for the fur- 
nishing of all material, and the construction of two 
stone abutments for said bridge. plans and speci- 
fications of which may be seen on file in said audi- 
tor’s office. The masonry to be completed by Sep- 
tember 15th, 1893. The commissioners reserve the 
right to reject any or all bids for either or both 
abutments and superstructure. 

ROBERT MYLER, 
Auditor of St. Joseph County. 





PLL 


WATER-WORKS., 


Sealed proposals for the construction of a system 
of water-works will be received by the common 
council of Lake City, Minn., until 2 o’clock P. M., 
June 13. The work to be let comprises as follows: 
The furnishing f. o. b. cars or levee approximately 
of 13,896 feet of 4, 6, 8 and 10-inch cast iron water 
pipe, with necessary special castings; furnishing 
thirty-seven fire hydrants and thirteen valves with 
iron valve boxes; the laying of the above pipe and 
setting of valves and hydrants; one water tower, 
consisting of a 20x30 feet wooden tank upon a 
wooden tower 84 feet high, including all connec- 
tions, foundation, etc., complete; brick pumping 
station 32 feet 4 inches by 55 feet with iron smoke- 
stack base; pumping plant comprising one 1,000,- 
000 gallons duplex tt ing engine and one 54 
inches by 14 feet steel boiler, together with all ap- 
purtenances, connections and fittings set up com- 
plete—make of pump and boiler to be stated in bid; 
one brick well 16 feet in diameter and 20 feet deep. 
Bids will be received for the entire work complete, 
or separate bids for any one or more of the seven 
portions as above divided, and the right is reserved 
to accept such single bid or combination of bids 
as may be for the best interests of the city. A cer- 
tified check, payable unconditionally to the order 
of the city treasurer, must accompany each bid, 
such check to be in amount equal to $100 for each 
portion bid upon or $500 for a bid covering the 
whole work. Plans and specifications are on file 
and can be seen and blank proposals obtained at 
the office of H. F. Jones, recorder; also at the office 
of the consulting engineer, C. F. Loweth, 94 East 
Fourth street, St. Paul, Minn. 

H. A. YOUNG, Mayor, 





PUMPING PLANT. 


Sealed bids for the pumping plant for the pump- 
ing station at Charlestown will be received by the 
board of Metropolitan Sewerage Commissioners at 
its office, 110 Boylston street, Boston, Mass., until 12 
o’clock M., July 1, and at that time will be publicly 
opened and read. The board will provide an en- 

ine-house, boiler-house, chimney and masonry 
oundations for the pumps, and wil! furnish a fresh 
water supply for the boilers up tothe interior of 
the boiler-house. The contractor’s bid must be for 
furnishing, setting up and completing. ready for 
use, two pumping engines (or sets of engines), two 
boilers, piping and all necessary appliances and 
fittings such as are to be found in pumping stations 
of the best class. Each pumping engine must be 
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capable of easily raising 35 cubic feet of sewage per 
second, eleven feet vertically above the level of the 
sewage in its respective pump well. Each of the 
engines must also be capable of raising to greater 
lifts up to 30 feet, quantities of sewage inversely 
proportional to such lifts. The contractors must 
provide at each station two steam boilers of such 
capacity that either of them can easily supply the 
necessary steam for the two engines when dis- 
charging together 70 cubic feet per second, with a 
lift of 11 feet. The design of the pumping engines 
may be of any form which will fulfill the condi- 
tions named in the general specifications. Each 
bid must be made on one of the blank forms fur- 
nished by the board, and must be accompanied by 
a properly certified check for the sum of $1,000. 
Plans, blank forms, general specifications and 
further information may be obtained from 
HOSEA KINGMAN, 





NOTICE TO CONTRACTORS. 


Sealed proposals will be received at the County 
Auditor's office. Columbus, Franklin county, Ohio, 
until 12 o’clock, noon, Monday, June 12, 1893, 
for the construction of the culverts and bridges 
on that part of the Pleasant Corners and String- 
town free pike, from the Concord meeting house, 
in Jackson township, north to the Stringtown 
free pike. 

Bids will be received on the following: 

(1) 2x2 box culvert-14 perch limestone ma- 
sonry. 

(2) Bridge—64 perch limestone masonry; also 
15 lineal feet superstructure timber. 

(8) 2x2 box culvert—14 perch limestone ma- 
sonry. 

(4) Bridge—60 perch limestone masonry; also 
17 lineal feet superstructure timber. 

(5) Bridge—52 perch limestone masonry; also 
15 lineal feet superstructure timber. 

(6) Bridge—60 perch limestone masonry; also 
13 lineal feet superstructure timber. 

(7) 2x2 box culvert—14 perch limestone ma- 
sonry. 

The County Commissioners reserve the right 
to reject any or all bids. 

A certified check for $500 or good and sufficient 
bond for the same amount is required. 

By order of the County Commissioners. 

HENRY J. CAREN, County Auditor. 





NOTICE TO CONTRACTORS. 


Sealed proposals will be received at the office of 
the Board of County Commissioners, old court- 
house, Cleveland, O., until 12 o’clock noon, June 
12, 1893, for grading, draining and improving b 
macadamizing or paving with brick or slag the fol- 
lowing described county roads, to wit: 

The Columbus or Wooster turnpike, in Parma, 
Middleburg and Strongsville townships. 

A — of the Cleveland and Bedford road in 
Newburg and Bedford townships. 

And a partof St. Clair road in Euclid and East 
Cleveland townships, according to a resolution of 
said board dated February 4, 1893. 

Each bid must be accompanied by a sample of 
material bid upon with properly signed report of 
test of same as to durability and wearing qualities. 
Bidders are hereby notified to bid only upon speci- 
fications attached to the profiles in the office of Jay 
F. Brown, county engineer. 

Plans and specifications may be seen and blank 
proposals can be obtained at the office of said en- 
gineer from the date of this notice. 

Each proposal must contain the full name of the 
arty or parties making the same and al! persons 
nterested therein, and must be accompanied by a 

bond of $500 signed by some disinterested person or 
persons resident of Cuyahoga county, or a certified 
check on a solvent bank in the city of Cleveland as 
a surety that if the proposal be accepted a contract 
will be entered into. 

No proposals will be entertained unless made on 
blanks furnished by Jay F. Brown, county engi- 
neer, or the board of commissioners, and delivered 
at the office of said board previous to 12 o'clock 
noon on the day specified. 

= county reserves the right to reject any or all 
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By order of the Board of County Commissioners 
of Cuyahoga county. 
Cleveland, O., May 13, 1893. 





143 and 145 George St. | (’ STIEBEL ‘) 
CINCINNATI, O., _ * ‘ 9 ‘ 
Pa 


C. O. 2: a) | : Y MANUFACTURER OF THE 
seas — ald Stiebel Celebrated 
connesroncence | Ua CE Patent Centrifugal 


vs Street Sprinkler 


And Liquid Manure Distributor. 
Both Double and Single Disk. 


SOLICITED 


PLEASE MENTION THIS 
MAGAZINE. 


agape nies Sere 


CENTRIFUGAL PATENT SPRINKLE 


BOTH DOUBLE AND SINGLE DISCS. 


ar 
ECCNOMY! SIMPLICITY! UTILITY! 


In calling the attention of the public to Stiebel’s Patent Centrifugal Sprinkler, we wish to empha- 
size the advantages which it presents as appreciable by skilled as well as unskilled men. As may be 
seen from the cut, the well known centrifugal power is utilized for distributing the water over the streets 
uniformly, economically and with the least possible labor. The gearing is of the simplest and most 
effective construction, strongly built and easily repaired by any blacksmith. By former methods the 
water carts had to pass up and down the streets three or four times, while in the device presented the 
attachments may be made to throw the water from 35 to 55 feet—i. e., from curb tocurb. In this way the 
number of carts, horses and wagons needed is reduced 50 per cent. or more, as exemplified in various cities 
where the Centrifugal Patent Sprinklers have been adopted, and where in one place the number of 
wagons has been reduced from 41to19. The importance of such reduction of constant labor will be 
recognized by all interested in reducing the expenditures of corporations in this line, and, as a natural 
consequence, can not but appeal to the minds of all who are working to reduce the taxes under which the 
people groan. Not only is labor saved, but by the new method there is no more filling up of the holes 
with water in the streets, and by the equal and uniform distribution more than one-third of the water is 
saved. In streets narrower than 30 feet one side can be made todo the work, either side or both being 
capable of complete control. The attachment is adjustable to the wagons now generally in use, so it is 
apparent that by aslight present outlay many thousands can be saved the publicin future. Many testi. 
monials in our possession from those who have had practical acquaintance with this device, and we as, 
as we feel entitled to do, that it engage your earnest consideration, for we believe it to be one of the most 
economical, simple and useful of the machines which this age of inventions has produced. 


H. G. STIEBEL, Sr. 
20 
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To the Hon. the Board of Public Works of the City of 
Saginaw: 

GENTLEMEN—The question of purchasing street 
sweeping machinery for the eastern highway de- 
partment, which was brought to your attention 
some time ago and referred to us to examine and 
report to you, has been under consideration by us 
for some time, and we now submit the followiug 
for your consideration: 

We have examined the cuts and recommenda- 
tions of six different machinesand the testimonials 
of each from the city officers and municipal author- 
ities of the cities where they arein use, and such 
other information as could be procured by corres- 
pondents, and we are of the opinion that the 
‘“*Champion”’ isthe best machine, everything con- 
sidered, for our use. 

The merits of the machine briefly are these: It 
will sweep from two to four inches of mud and 
street accumulations into windrows with one team 
of horses at one sweeping. It will sweep equally 
well on all kinds of pavements in all conditions. 
The use of steel wire in place of rattan or bassin 
the broom enables it to sweep equally clean in mud 
or dust and at a saving of nine tenths of the cost of 
keeping the brooms in repair. * 

Yours respectfully, 
R. W. RoBERTs, City Engineer. 

ALLISON J. MCINTYRE, Sup. of Streets.) 


At the meeting of the Board of Public Works, held 
March 18, 1893, thezCity Engineer was instructed to 
order ‘‘Champion”’ sweeping;machine according to 
the recommendations hereto annexed." 

Very respectfully, ALFRED Davis, 
Clerk of. the Board. 





WHAT THE 


“Champion” Sweepers Will Do. 


Some Facts Worth Knowing. 


They will move from 2 to 4inches of wet mud 
and street accumulations into windrows, with one 
team of horses to each machine. 

They will clean street car tracks of snow, 3 to 6 
inches deep. 

They will leave the streets cleaner than the most 
careful work done by hand, shovels and brooms, at 
one-tenth the cost of the latter. 

They will sweep equally well on asphalt, cedar 
block, Medina stone, cobble-stone, macadam and 
brick paving. 

One steel Broom will outwear from 10 to 20 of 
the rattan brooms now in use in other machines. 

One Steel Broom, in constant use, will wear 
from 10 to 14 weeks. 

Twenty dollars’ worth of steel fibre will wear as 
long as two hundred dollars worth of the rattan 
used in other machines. 

They will save their cost, broom and all,in half 
the first year’s use. 

They will give better satisfaction than any other 
sweeping machine that is manufactured in the 
world. 


IN USE AT 


St. Louis, Kansas City, Omaha, Denver, Cleve- 
land, Detroit, Toronto, London, Dayton, 
Toledo, Fit. Clemens, [lich., 

Jackson, [lich. 





ONLY FACTORY IN THE WORLD DEVOTED EXCLUSIVELY TO THE 
MANUFACTURE OF STREET SWEEPING MACHINERY. 





Address CHAMPION STREET SWEEPER 


H. W. KNIGHT, Manufacturer. 


TOLEDO, OHIO. 








F.C. AusTIN MANEG. Co. 


Cuicaco, [LLINOIS. 








Chicago Rock Crusher.—For making macadam for country roads. Especially adapted 
for township use. Made in five sizes—15 to 200 tons per day capacity. Mounted on trucks 
when desired. Any ordinary laborer can manage it. It breaks rock into more uniform size 
and with less dust than other crushers. 





Austin Steel Reversible Road Ma- Austin Dump Wagon.—Built low and 
chine.—For building and repairing country | short and without reach, is easily loaded 
roads, working streets in cities. Seventy- | and quickly dumped, can be turned in its 
five per cent. saving in cost compared with | own length. A great saver of time over 
plows and scrapers. | common dump boards. 


SEE CIRCULAR AND AUSTIN 


OF HAND GARBAGE 


STREET SWEEPER CART. 





Austin Reversible Rofler.—Made in three sizes—s5-ton, 6-ton and 7-ton. Remarkable 
for their lightness of draft in proportion to their weight, owing to their large diameter and 
accurately fitted and adjusted hard steel anti-friction Roller Bearings. 


FOR FULL PARTICULARS ADDRESS THE EXCLUSIVE MANUFACTURER. 


F.C. AUSTIN MFG. CO., CHICAGO, ILL. 









































DYCKERHOFF 
PORTLAND CEMENT 


1S THE BEST PORTLAND CEMENT MADE. 


The Dyckerhoff Works produce not only the strongest, but also the safest and most 
reliable Portland Cement, unalterable in volume, not liable to crack and of a uniform, 
never varying quality. 

While the price of the Dyckerhoff, owing to its more careful and expensive manu- 
facture, is a trifle higher than that of most brands, its vastly greater strength permits 
avery much larger addition of sand which really makes it the cheapest and most 
reliable Cement in the market. 

Pamphlet containing directions for testing and for the employment of Portland 
Cement together with testimonials will be mailed free on application. 





E. Thiele, 78 William Street, New York, 


Sole Agent United States. 





IMPORTER OF LENNE VORWOHLE ASPHALT MASTIC. 


Paving Pitch ~ 
C™_ Street Pavements 


CORRESPONDENCE SOLICITED. 





FOREST CITY CHEZAKICAL CO., 
339 WEST FRONT ST. CINCINNATI, OHIO. 











WRITE FOR QUOTATIONS FOR . . ° ° 


COAL TAR 
DISTILLED COAL TAR 
COAL TAR PAMING PITCH 























ie % 5 (STRAIGHT RUN) 


THE WESTERN CHEMICAL CO., Coal Tar Products, 
INDIANAPOLIS, IND. 


P. O. Box 3. TELEPHONE 1447. 
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VORTLAND CEMENT ~ 


Between March 15th and May 1st the COLUMBUS PORTLAND 
CEMENT COMPANY will furnish prices on the highest quality 
of Portland Cement for this season’s delivery. 
Address correspondence to 
A. J. MURPHY, Secretary and Treasurer, 
COLUMBUS PORTLAND COLUMBUS, OHIO. 
CEMENT COMPANY. 








RHODE ISLAND CONCRETE Co. 


ESTABLISHED 1865. —— : fis Fi - EsTABLISHED 1865. 


















































WM. H. SHATTUCK, JN 5 ae if JNO.S. WHITEHOUSE 


SUPERINTENDENT. a \ AGENT. 
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We are large users of Trinidad Asphalt, and, while recognizing its superiority, we still believe that 
the coal tar products, properly manipulated, afford in many cases a valuable and comparatively inexpen- 
sive substitute, as our work in Rhode Island, Massachusetts, Connecticut and Brooklyn bears witness. 


OFFICE, 9 CUSTOM HOUSE STREET, PROVIDENCE, R. |. 


Ae *€OMMON Sensé ==: 


Ba evrescoewn = South Bend Cement 6o., 


SOUTH BEND, IND. 


MANUFACTURERS OF 
CLEVELAND, Oxn10, November 20, 1892. 


FINE, STRONG AND UNIFORMS 
Mr. C. O. Bartiett, Cleveland, Ohio: : 
Dear Sir—We take pleasure in stating that we are using LY RELIABLE. 


your Common Sense Conveyrorin handling Bituminous Lump | 
Coal, and find that same works to our entire satisfaction, | a 
We heartily recommend it toany one desiring a conveyor for 
any purp. se whatever. Weareconveying twotons a minute. 
Yours truly, THe Am. WATER TRANSPORTATION Co. 
F. H. Briggs, Gen’] Manager. 








A. B. SHIVELY, Secretary. 


HIGH GRADE WORK AND LOW PRICES. 
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ESTIMATES CHEERFULLY FURNISHED. 
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EWALD OVER 


INDIANAPOLIS, INDIANA. 


Sewer Rings and Covers (Indianapolis Pattern) 
All Steel and Iron Street Plows. 

Road and Surface Ditching Machinery. 
Wheel and Dump Scrapers. 

Stone Crushers. Street Rollers. 

Fire Cistern Rings and Covers. 

Castings and Bolts for Bridges and 
Castings in General. 


PRICES ON SEWER RINGS GREATLY REDUCED 
SEND FOR CIRCULARS AND PRICES. 


TO BRIGKMAKERS | Sace’cnmce"=*** 
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AND GIVE PERFECT SATISFACTION. 


| FIVE HUNDRED SETS OF THESE FURNACES IN USE, 
SHOd GNVSQOHL IId TAAA AO LSOI 


| NI GANYNdT AX N¥O MUYVANVL YO ANOID “TVOI ‘AOOM 





WRITE FOR PRICES 


JME | SUPPLY COMPANY, NINTH AND heesnmemtes STREETS, abies) KY. 








| ADAPTED TO EVERY KIND OF KILN, FROM THE AMATEUR 
| CHINA DECORATORS’ KILN To THE MAmMmMotu BRICK 


* KILN, AND TO EVERY KIND OF METALLURGICAL FUR- 
» NACE. Unutmmirep TEMPERATURE witH mInIimuM oF 





FUEL. SENpD 2-CENT STAMP FOR PAMPHLET: PRODUCER 
| vs. NATURAL GAS. 


W. Waplington, 5428 Westminster Ave., Philadelphia, Pa. 
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Imperial Shale Brick Co. 


CANTON, OHIO, 


EQUIPPED ENTIRELY BY 


THE BONNOT Go., CANTON, Oxo. 


ons 


This plant is known far and wide as the best equipped plant in the country. 
It will pay to visit it. 


THE 


H SPERIAL 
MALE BRic 
CK wi nd 
CANTON fh ORKs 


INTERIOR VIEW OF IMPERIAL PLANT. 


THE BONNOT CO. makes its own Cars, Dry Pans, Pug Mills, Screens, 
Shaftings, Pulleys, etc., and is prepared to furnish detailed estimates. 


ENTIRE MACHINERY AND DRYER EQUIPMENT. 








The attention of Brick-Makers is called to the Imperial Dryer. Results obtained have 
been unequaled. During the last year many complete plants were erected at various points. 
Capacity from twenty to seventy-five thousand. Write us for further information. Will 
be glad to furnish estimates. 





The Bonnot Company, Canton, Ohio. 
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The New Anderson Brick Machine 














MANUFACTURED 
°* oY © 


THE ANDERSON 
FOUNDRY AND 
MACHINE WORKS 


ANDERSON 
INDIANA 





/ 


: 


| “op 
4a, 2 


Anderson Foundry and Machine Works: DUBUQUE, IowA, October 29, 1892. 
GENTLEMEN—I have worked with the New Anderson Brick Machine, and I have turned out 3,000,000 
of good square edged brick. Before I had this machine I was troubled right along. I have tried nearly 
all the machines now in operation, and none were a success until I got a New Anderson. Now I can de- 
pend on 30,000 Fay brick per day, and if any of you brother brick-makers want a machine, I would rec- 


ommend the New Anderson Machine. Yours truly, A. HEIM, Proprietor. 
JOHN HEIM, General Manager. 





THE New AnpeErson is the perfection of mechanism for the production of first-class 
brick from any clay that can be worked by hand, or any similar process. It is unequaled 
for capacity and strength. Write for full description. We also manufacture the New 
DEPARTURE TILE AND Brick Macuing, Puc Miius, Ctay ELEvaTorRs AND DISINTEGRA- 


TORS, and a complete line of Brickyard Supplies. CORRESPONDENCE SOLICITED, 
(Mention this paper.) 27 





THE “SIMPSON 


FOUR-MOLD PRESS 





A 
THE SIMPSON 








BRICK «+ 





MACHINERY 





COMPANY, 





89 Washington Street, 





Chicago, ZU. 





POINTS OF SUPERIORITY OF SIMPSON BRICK PRESS. 
- It has immense pressure. 6. Itis sold under a guarantee. 
° : or immense ee an 7. Simple in construction. 
. eaves no seam aroun e brick. 
. Thickness of bricks may be changed in- 8. Impossible to break with fair usage. 
’ stantly. 9. Itis adjustable for wear. 


. Alledges of bricks perfect. 10. Beautiful polish on bricks. 











WHY DOES 


ie 


EU. DRY GLAY 
* BRIGK PRESS - 


NIE BETTER PAVING BRICK 
THAN ANY OTHER MACHINE? 


BECAUSE 


IT IS STRONG, SIMPLE, DURABLE, CREATES 
GREAT PRESSURE, MAKES FINE FINISHED FACES, 
AND IS COVERED BY THE FOLLOWING PATENTS: 























No. 315,855, April 14th, 1885. 
No. 324,453, August 18th, 1885. 
No. 375,660, December 27th, 1887 
No. 395,871, January 8th, 1889. 


WE BUILD | e:s3:"} MACHINES 


Clay sent us, freight prepaid, will receive our prompt attention, pressed and 
burned, and sample brick returned. 


SEND FOR CATALOGUE AND PRICES TO 


The United States Brick Press Company 
OSWALD KUTSCHE, Proprietor. 
1111 UNITY BUILDING—79 DEARBORN STREET, 
Mention this paper. CHICAGO, L.. 
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THE FATE-GGUNSAULLUS 
COMPANY 








MANUFACTURERS OF 


Clay Working Machinery 


PLYMOUTH, OHIO. 








STYLE 18. FoR PAVING BRICK. 


Be sure to have your Dryer equipped with our Cars. It will save you time, trouble and money. We 
manufacture aline of Cars for —— all sorts of Brick and Tile. They are all iron, incomparably 
strong, easy running and low in price. It will be greatly to your advantage to trade with us. 


SEND FoR CaTALOGuE. THE WALWORTH RUN FOUNDRY CoO., Creve ann, Ono. 











WE MANUFACTUR 


BRICK AND TILE YARD SUPPLIES 
C™S~_OF ALL KINDS 


If needing anything in this line, please correspond. 
Tllustrated Catalogue Free. 


D. J. C. Arnold, New London, Ohio. 
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“OHIO” 


BRICK MACHINERY 


qaq<4< 


CAPACITY 


[Inequaled oom PRODUCT 


DURABILITY 








No, I PUG MILL. 


WHERE PAVING BRICK ARE MANUFACTURED 
THERE IS THE “OHIO” THE FAVORITE MACHINE 


nanutatety MI FREESE & CO. 
(,alion, Ohio. 


ESTIMATES AND PARTICULARS. 
33 


WRITE TO THEM FOR 











Tne [1ONARCH” 
I lACHINE 




















COMBINED pug-mill and brick machine of the “soft-mud”’ class. 
Investigation of its entirely mew principles will carry conviction (compar- 
ing it with machines of its class) that 


It has the greatest tempering capacity (14 feet of pug-mill). 





Jt has the greatest pressing capacity (working stiffer mud than all others of its class) 





Its “life’’ will be ten times that of any other. 





It is the strongest, handiest, easiest running, most compact and simplest. 





It will produce the largest quantity of the very best quality of brick. 





It is very reasonable in price for what it is. 





Send for circular, and ask for nearest place to see one in operation. 





The Wellington Machine Company, Wellington, Ohio. 
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V. H. LOCKWOOD, 


Patents 








SOLICITOR AND COUNSEL, 


(Successor to Cuas, P. JACOBS) 


No. 60 EAST MARKET STREET, 


INDIANAPOLIS. 


PATENTS 


GEORGE E. LEMON, 
Lemon Building, Washington, D. C., 
Counsellor at Law, Solicitor of Ameriean 
and Foreign Patents. 


Opinions rendered as to the novelty and 
patentability of inventions and validity of 
patents. Rejected applications prosecuted. 
All business relating to patents promptly 
attended to. 

Established 1866. Send for 67-Page Pamphiet. 











NEW DISCOVERY 


DOWN DRAFT KILN 


For ey | of Burning and Econo- 
my of Fuel, IT IS NOT EQUALED. 
Not expensive to build. Easily kept in 
repair. Those interested, write for many 
testimonials from the leading plants of 
the country. Address 


E. M. PIKE, Chenoa, Ill, 












D. C. Winebrener, President. 
Wilbur H. Duvall, Sec.-Treas. 
John Baumgardner, Gen’| Manager. 
Orrice or THE FREDERICK TILE WORKS. 
Freperick, Mp., June 30, 1892. 
E. M. Pixs, Chenoa, IIl.: 
Dear Sir—We are in receipt of yours of the 4th inst. We 
are using four of. your New DISCOVERY Kilns, burning 
from 65,000 to 75,000 bricks at a burn; we have no imperfect 


bricks. Are running our works at full capacity, but find we 
will need more kilns, which we expect to build in the near 


future. Yours truly. Wivevur H. Duvatt, Sec’y. 














sti BIG 


SOLID VESTIBULE TRAINS 


Heated with Steam and Lighted by Gas. 
CONSISTING OF 


The Finest Coaches, Parlor, Reclining Chair 
Car, Cafe and Dining Cars; Wagner Com- 
partment, Buffet and Standard 
SLEEPING CARS, 


FORMING 


THE FINEST TRAINS IN AMERICA 
OR THE WORLD. 


The SUPERB TRACK and UNRIVALED MA- 
CHINERY and EQUIPMENT permit the HIGHEST 
SPEED with PERFECT SAFETY. 

It is the only line which lands its passengers at 
the Grand Central Depot in the heart of the great 
city of New York, which is an advantage IN TIME 
OVER OTHER ROUTES. 

The Indianapolis offices of this Great Line are 


located at 
> 1S6GIJACKSONIPLACE. 
MASSACHUSETTS-AVE. 


and the UNION STATION, where tickets can be 
pooameed teat arts of the UNITED STATES and 
ANADA and MEXICO, at the lowest current rates, 
full information as to routes, conditions, connec- 
tions, etc. 
OSCAR G. MURRAY, 2d Vice-President. 
D. B. MARTIN, Gen’! Pass. and Ticket Agent. 
H. M. BRONSON, Ass’t Gen’! Pass. Agt., 
Indianapolis, Ind. 


No.1 EAST WASHINGTON ST. 
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ENTITLED TO IT 





That the traveling public appreciate the efforts 
of railroads that cater to their safety and wants, is 
clearly evident from the constant increase in the 
passenger business of the 


CINCINNATI, HAMILTON 
AND DAYTON RAILROAD. 


This line is deservedly popular, as they spare no 
expense in putting and keeping their roadbed and 
track in strictly first-class condition, and as for 
train service, the Pullman Vestibule Trains run 
between Indianapolis and Cincinnati and Chic 
and Cincinnati are justly entitled to be called “the 
finest on earth.’”’ This road is also the favorite 
route between Indianapolis and Dayton, Lima 
Toledo, Detroit and Canada. In fact, if you intend 
to take a trip north, south or east, do not fail to 
gre them atrial. Directconnection without trans- 

erin Cincinnati for all points in Kentucky, Ten- 
nessee, Alabama, Florida and the South; also, for 
Washington, Philadelphia, New York and the East. 


Ask for Tickets via C., H. & D. 


E. O. McCormick, 
General Pass. and Ticket Agent. 
Cincinnati, Ohio. 


H. J. RHEIN, General Agent, 
Indianapolis, Ind. 














THE “PERFECT KILN” 


THE KILN OF 
Lee PERIOD 














(SERCOMBE’S PATENT) 


DESIGNED ON ECONOMIC AND ‘‘COMMON-SENSE”’ LINES FOR 
BURNING BRICKS, ETC., LIME AND CEMENT. 


ae ee 


PATENTED IN ENGLAND, AMERICA, FRANCE, BELGIUM AND AUSTRIA 
PATENTS APPLIED FOR IN GERMANY, CANADA, AUSTRALASIAN 
COLONIES, RUSSIA, BRAZIL, CAPE COLONIES, ETC., ETC. 











ee & 








It costs MUCH LESS THAN A 






HIS Kiln is TAKING THE LEAD OF ALL OTHERS. 
HoFFMANN TO ERECT. It consumes about HALF AS MUCH FUEL, and as regards 
other Kilns, tr savEs 80 PER CENT., and there is PERFECT CoNnTROL of the fire. 

It burns ALL HARD Bricks with two ewt. dust coal to the 1,000, and gives 

No wasTE. It will produce about 70 PER centr. racines, and it will EFFECTUALLY DRY 

Bricks, etc., HOWEVER WET, WITH THE WASTE HEAT FROM THE COOLING CHAMBERS. 








Over 800 Firms in England, America, Canada, Austria, Russia, Belgium, etc., have 
corresponded with us in six months, showing the need there exists for such a Kiln. A 
large number of new Kilns are being erected, and many Hoffmann’s and other Chamber 
Kilns are being converted to our system in England. Three Hoffmann’s are being con- 
verted and a new one erected in Austria (the home of Hoffmann’s); also five in 








DAY ep ye 









America. 7 ° € o - * . - . . e o . e e ° 


FOR FULL PARTICULARS APPLY TO 


SERCOPIBE, OSMAN & WARREN, 


NaMes AND ADDREsses EXMOUTH, DEVON, ENGLAND. 


OF OTHER AGENTS ON 


SOOM NTSON | PYNE & GO., 1123 YONGE ST., TORONTO, CANADA. 
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THE EUDALY 


SQUARE DOWN-DRAFT KILNS 














The Round Kilns, while built on 
the SAME PLAN OF CONSTRUCTION as 
the SquaRE KILN, is better adapted 
to plants of SMALLER DAILY a 
and especially SEWER PIPE and FIRE 
BRICK, 


ee 


VERY 


IMPROVED 





This is a Down-Draft Kiln, built either round or 
square and of any desired size. 

These Kilns are better adapted to a large output 
than any kiln in use where all hard brick is desired. 

The Kiln is peculiar in this: The Construction 
is such that the heat can be driven to any part of the 
kiln at will. 

While this is a Down-Draft Kiln, a part of the 
heat can be taken to the wares in the bottom direct 
when desired. 

It has no equal for all hard brick and uniformity 
in burning. 


<> 





Having built a large number of plants, we 
Y are warranted in offering this system on a 





HIGH GUARANTEE. 








We make a specialty of laying out and building press brick and 
street paving brick plants. Address, 


CINCINNATI, OHIO. 


W. A. EUDALY 
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FOR MAKING ROAD METAL USE THE 


GATES ROCK AND ORE BREAKE 
over | IOOO | wv 


Great Saving in Power. Adjustable to any Degree of 
Fineness. The principle involved inthis Breaker acknowledged 
to be the greatest success ever introduced into Stonebreaking 
machinery. The Gates Breaker has made more railroad ballast 
and road metal than all other kinds of breakers combined. 
Universally Adopted by Mining Companies. Many 
Hundreds Used by Railway Companies. Will fur- 
nish a thousand references from Contractors, Street 
Superintendents, Mines, Cement Manufacturers, etc. 


Also MANUFACTURE THE CORNISH ROLLS PULVERIZER 


Fine Crushing Plants, Concentrators and other 
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CAPACITY IN TONS OF 2,000 POUNDS. 


Es ie cnrctaGeeeeneee seas 2to 4tons per hour 
eer 4to 8tonsperhour | Mining Machinery. Address for Catalogue 
SE eee 6to 12tons per hour 


pip ieesbaasbeease ee h 
 aheabaneaaee it isto sotonsperhour | GATES IRON WORKS, 


ea ee 25to 40 tons per hour 


Sr eee 30 to 60 tons per hour LINTON ST., 
| re 40to 75 tons per hour 50 R SOUTH © ons 
DONO seer rdceraciwitsies 100 to 150 tons per hour | 73 Queen Victoria St., London. CHICAGO. 





Passing 24in. ring, according to character 136 Liberty St., New York. 
and hardness of metal. 


237 Franklin St., Boston, Mass. 











FORSTER’S PATENT 


ROCK BREAKER 


FOR MACADAM 
Properly cubed. Nogear wheel to break. 
Product 10 to 200tons per day, accord- 
ing tosize. Over 1550inuse. FORCOARSE 
OR FINE CRUSHING. Does the work of 
any other breaker with 4 the power and 
4% the expense for keeping in repair. 
Mounted on iron trucks. Only manu- 
facturers. Correspondence solicited. 
Mention this paper. 


TOTTEN 73 Hoaa FOUNDRY Co., MFRs. Rowne Micu Macwinery, PittssurGu, Pa. 


WE PAY CRSH++ TA AS WRI NI oe ©)) 
ac | an engravcr La 











| 
Send us a list of yours. WASH prt 


ee ee Co., MERIDIAN WOOD) 
ee ***"__ INDIANAPOLIS, IND. 


066646062 06606006686668 eeeea 
VBVSSSSSlssSsesessesoeeseseeseeeee 


RIPANS TABULES regu ate ® 


» 
purify the blood; are safeand cifeo-8 Good and Process Guts 
FOR ALL PRINTING PURPOSES. 


















tual ;the Li, 7 - medicine known for 
on, 


$ constipation, dy: chronic 
BS liver troubles, dyeent pata, bad com- 
and all , dizziness, offensive breath 









PRICES *XODERATE 





trial bo tb il pt f 15 cents 

sen mail on rece 0 cen! i ; 

> RIPANS S CHEMICAL Co., 10Spruce St., New York. | ‘ Estimates ane specemens of werk cheerfally 
PASPAHAAPLO#S SSS SSS SOCHOOCOOE furnished on application. 
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ROLLER FOR STREET PAVING. 























ENTERPRISE MFG. CO., 103 Main St., Columbiana, O. 
/ MANUFA 
x Sty ARON) — 
MERCER CO. PA 
LAST, 
ADDRESS he Re 

3 
‘ | @~curars, 


! Mandolins, Banjos, Zithers. 
| “Best in the World.” 


i 
| Every “Washburn” Instrument is 
the product of our special machin- 
ery and presents noble character- 
Hi istics. e stake our reputation 
Hi] Upon their excellence. A beautiful 
I) “Washburn Souvenir Catalogue,” 





i il —— —— A. P mine 
artists, and prices and full descrip- 
| || tions of these instruments, Free. , CHICAGO. 








STREET ROLLER 
Oo SYSTEM 


— 7 SNe SS PRODUCING 
— OLLER ay - 

—= = iiNa., eS WONDERFUL 

= RESULTS IN 


BUILDING PERFECT 
STREETS 


WHAT IS KNOWN AND 
ESTABLISHED BY THIS 


STREET ROLLER SYSTEM 


Is a proportional diameter, 
Overcoming the resistant and pulling forces. 
Explodes the old theory that heavier rollers produce better results. 
Reversible tongue, that results in same action as Steam Rollers, for 90% less4ost. 
Anti-friction roller bearings reduce the horse power 25%, explains why the five-ton 
roller has built 75% of the best brick streets. 
The seven-ton Surface Roller produces 233 pounds per lineal inch, controlled by one shaft, 
While the ten-ton steam roller can not exceed 227 pounds, controlled by three shafts. 
SEE ROLLER CHICAGO AND SUPERVISOR'S ROLLER AT WORLD’S COLUMBIAN EXPOSITION, 
MACHINERY DEPARTMENT, W. II. 
R. C. POPE OFFICE, No. 806 
MANFR. AGENT. CHAMBER OF COMMERCE BUILDING, 
CHICAGO, ILL., U. S. A. 


The Addyston Pipe and Steel-Co. 


CINCINNATI, OHIO. 





OUR 
IMPROVED 
REVERSIBLE 
ROAD 
ROLLER. 


- + COMPACT, DURABLE AND EASY OF TRACTION. « - 


Axle moves in roller bearings. Weight can be increased by filling with water. Solid heads give 
strength. The tongue can be quickly reversed, without detaching. We make all 
weights and sizes. Write for prices. 


CAST IRON CULYVERT PIPE. 
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ERIE MACHINE SHOP 


MANUFACTURERS OF «+ « « ¢ 














: ft 
or Tie 
\ ‘8 lTo® OLLCTS 
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CORNER TWELFTH 
AND STATE STS., 


E,RIE, PA. 


The principal Asphalt Paving Companies in the country are using these machines, 
which are pore to be the best in the market. 











HARRISBURG FOUNDRY 
axe MACHINE 
WORKS 


General Office and Works: HARRISBURG, PA., U. 8. A 
“THE HARRISBURG: 


DOUBLE-ENGINE ROAD-ROLLER 


NOT ONLY A ROLLER, BUT A ROAD-MACHINE. 














NotT How CHEAP, BUT HOW GoOobD. 


Now in use in nearly One Hundred Cities and Towns in the United States. 
SELLING AGENTS: 


W. R. FLEMING & CO., F. E. BAILEY, Philadelphia, 


New York and New England. ¥ 
NEW YORK OFFICE, Mail and Express Bldg. 565. 7th St., Bulldere’ Exchange. 


BOSTON OFFICE, 620 Atlantic Ave. H. E. BALDWIN, Cincinnati, 
(Walter W. Jones, Manager.) Perin Bldg, 5th and Race Sts. 
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THE 0.5. KELLY COMPANY 


SPRINGFIELD, OHIO. 
Steam Road Rollers, 


Steam Asphalt Rollers, 


Portable Heating Tanks 


Street Contractors’ 
Supplies. « - 





SPRINGFIELD Steam 
ROAD ROLLER 

















SPRINGFIELD 
Steam Asphalt 
Roller. 








— ah 
New Illustrated Catalogue || ; 

} on - 

sent free on application. || t pnt 














BALTIMORE & OHIO | YOU Wik MAKE NO MISTAKE 
SOUTHWESTERN IF YOU CONTEMPLATE A TRIP TO 


Chicago, Milwaukee, St. Paul, Minneapolis 
or any Northwestern Point, 


RA | L ROA D By purchasing your tickets over the 


2 surotiten York and Bost. MONON ROUTE 


Washington, Baltimore and Philadelphia L. N. A. & C. RY. 


BEST IN THE WORLD. _ The New Management having entirely rebuilt the 

The B, & O. Southwestern limited, an entirely | line, putting in over 300,000 new ties, miles of new 
new train, Vestibuled, lighted with Pintsch Gas, | steel, new iron bridges, etc., etc. This, in connec- 
and has the Anti- -Telescopic ec device, leaves Cincin- | tion with elegant Pullman Perfected Safety Vestibule 
nati every oventeg and the New York Express | Trains, composed of DAY COACHES, PARLOR and DIN- 
every morning. e Shortest and Best Equipped | ING cars (the only line running Dining Cars between 
Line between Indianapolis and Chicago), and Pullman Buffett 


Sleepers, makes this 
CINCINNATI ano COLUMBUS 





THE LINE between Indianapolis and Chicago, 





Pullman Parlor and Sleeping Cars, also the Short Line, only 188 Miles Indian- 
time 3/4 hours. apolis to Chieago. 
Two SOLID TRAINS TO PITTSBURGH, 
Via Columbus, Zanesville and Wheeling. Be sure and purchase your tickets via the 


@@ With Pullman Buffet Sleeper and Parlor Cars GREAT MONON ROUTE 
+ 


Rates always as low as by any other line, and no 








extra fare for fast time on limited vestibuled trains. " 
Ask for tickets via Cincinnati and the B.&0.R.R. | 7/°K¢t Offices, 26 South Illinois Street, Massachu 
W. W. PEABODY, 0. P. McCarty, JAMES BARKER, I. D. BALDWIN, 
Vice-President. Gen’! Pass. Agt. G. P. A., Chicago. DD. Fs Bes ‘Indianapolis 
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n= Brick — 







MOLDS, ENGINES, 
BARROWS, BOILERS, 
TRUCKS, eel SHAFTING, 
CARTS, a3 PULLEYS, &C. 
AND ALL il c(—l DISINTE- 
BRICK- ; mh <= = “A \ GRATORS, 
MAKERS’ a ap REPRESS 
SUPPLIES. MACHINES. 


THE NEW MODEL QUAKER, for making BUILDING BRICK, PAVING BRICK, FIRE 
BRICK. Simple in its construction but powerful in its work. Send for 
Illustrated Catalogue and Prices. 


Fletcher & Thomas, —— Ind. 














SEND FOR 
CATALOGUE 





Made Exclusively on the Columbian. 


THE COLUMBIAN. 


ALL LEADING BRANDS OF PAVING BRICK MADE 
IN THE U. S. ARE: PRESSED ON THIS MACHINE. 


C.W.RAYMOND & CO., Dayton, O. 





PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS ! 
PENFIELD 
POWER 


PENFIELD—POWER—PRESS 
_ PENFIELD—POWER—PRESS 
PENFIELD—POWER—PRESS 


i peg time you press a brick 


by hand you waste money. 

Your money would go twice 
as far by using a power press; it 
will doalla hand press can, and do 
it easier, quicker and at less ex- 
pense. Butdon’t get a poor power 
press. There are different grades 
as of everything else. The Pen- 
field is most modern, strongest, 
least complicated; will last long- 
est and cost least for repairs. It 
is fully guaranteed. A postal card 
will bring full particulars. Ad- 
dress J. W. PENFIELD & SON, 
Brick [lachinery Makers, Wil- 
loughby, Ohio, U. S. A. 


PENFIELD—POWER—PRESS 
PENFIELD—POWER—PRESS 
PENFIELD—POWER—PRESS 







PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
PENFIELD 
POWER 
PRESS 
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THE WESTERN 
PAVING AND SUPPLY CO. 


® & CONTRACTORS FOR © & 


TRINIDAD ASPHALT 
SHEET PAVEMENTS 


+ 








The Standard Pavement of America. 
The Ideal Pavement of Modern Times. 
Over Nine Million Square Yards in use in the U. 8. 
It is Smooth, Durable, Easily and Cheaply 
Cleaned, Cheaply and Perfectly Repaired. 


“4: 


It has in fifteen years raised the streets of Washington and Buffalo 
from the poorest to the best in the world. 
It will raise the streets of any city that uses it to the same high grade. 
It is the only Pavement that will do it. 
One hundred cities in the United States are using it. 
It is the only perfect Sanitary Pavement. 
It enhances the value of abutting property as much as it improves 
the city using it. 
There is a greater percentage of Trinidad Asphalt in first-class 
condition in the United States than of any other standard 
Pavement. 
For estimates and particulars, address either of our offices. 


General Offices: 36 La Salle Street, Ghicago, Ill. 
Indianapolis Office: 33 Ingalls Block. 















Indiana Bridge Company 


MANUFACTURERS OF 


WROUGHT IRON BRIDGES, 
IRON SUB-STRUCTURES, 
VIADUCTS, ROOFS AND BUILDINGS, 


C. M. Krusroveu, Pres’t and Gen’! Mgr. 
Dirzcrors ; Joun R. Marsu, Secretary and Treasurer. M N | E N D 
A. L. Jounson. Gro. F. McCunitocn. T. F. Rosz. 9 ° 














Wrought Iron High Truss Bridge, one Span, 210 feet, over Mississinewa River, at Sharon, Delaware Co., Ind. 


WE BUILD ANY KIND OF IRON BRIDGES WANTED. 


Can give satisfactory reference to larger amount and greater variety of work done in Indiana than 
any other Bridge Company. We are the only Company operating shops inthe State. Weinvite inspection 
of our shops for efficiency and capacity. ; 


NOTICE OF LETTINGS SOLICITED. 








OVER TWO HUNDRED 
OF OUR PATENT LEG 
BRIDGES IN USE IN 
THIS STATE, 









The Best Bridge for Spans up to 70 feet. We sell only 
our own Manufacture. Address all communications to 


Indiana Bridge Company, Muncie, Ind. 
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PRICE, 25 CENTS A NUMBER. $2.00 A YEAR. 
ESETEE ESS Se See eee! 
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Is Doing a Great 
Work 
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PUBLISHED BY MUNICIPAL ENGINEERING CO. Deven ae 0 
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and increasing atten- 


tion is now being paid 

CO NTENTS all over the land to the 

. subject of good roads, 

and the recognition is 

general that they play 

a most (perhaps the 

tg important part in 

the economies of the 

Vol. IV. JUNE, 1893. No. 6. country. This maga- 
zine is doing a great 
work in placing before 
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WROUGHT IRON 
BRIDGE CO. 





























IRON AND STEEL BRIDGES, 








GIRDERS, TURNTABLES, 
BUILDINGS AND ROOFS. 














PRICES MADE FOR IRON WORK OF “‘EUDALY’’ 
AND OTHER FORMS OF BRICK KILNS. 


RUSS RODS, BOLTS AND GENERAL 
WROUGHT AND CAST-IRON WORT. 


We do not build “any kind of iron bridges ” but the best only 


OFFIGE AND WORKS CANTON, OHIO. 


PLANS AND ESTIMATES FREE. WRITE FOR ILLUSTRATED CATALOGUE. 
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What it Tells About 
That handsome 
monthly, PAVING AND 
MUNICIPAL ENGINEER- 
ING, for April, Indian- 
apolis, tells of the 
wood pavements of 
Paris, which are con- 
stantly renewed by new 
blocks as fast as one 
gives way at all, till in 
about four years the 
whole is renewed ; also 
of road maintenance 
generally in France.— 
Brooklyn Eagle. 





THE BARBER ASPHALT PAVING 
bake aseHaLr =~ (COMPANY 


USES 
LAKE ASPHALT ONLY. 


+e 





THE OLDEST AND LARGEST Asphalt Paving 
Company in the United States ; has laid Asphalt 
pavements in 35 cities in the Union, on 1,100 
streets of a length of 422 miles, or an area of 
6,431,790 square yards. It has laid more pave- 
ments in fifteen years than all other Asphalt 
Paving Companies in Europe and America com- 
bined have laid in thirty years. 





> 
LeDroit Building, Washington, D. C. 


GENERAL OFFIGES, NO. 1 BROADWAY, NEW YORK. 


The New York-and Bermudez Co. 


Having acquired by purchase the largest 
lake or deposit of Asphalt in the world, 
covering an area of over 1,000 acres, situ- 


ated in State of Bermudez, Venezuela, 
and having expended large sums of money 
in perfecting shipping facilities, are now 
prepared to sell and deliver a refined As- 
phalt of over 95 per cent. purity and of 
a quality far superior to any other for 
paving, roofing, ete. It will do 50 per 
cent. more work than any other Asphalt. 
We guarantee its excellence and purity, 
and Prof. E. J. De Smedt, our chemist, 
will give scientific and expert instruc- 
tions to parties using it. 


NEW YORK AND BERMUDEZ Co. 


25 BEAVER STREET, NEW YORK. 
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BUSINESS DIRECTORY. 





ARTIFICIAL STONE PAVEMENTS. 
Aeme Paving Co., Columbus, Ohio. 
A. Kuhns & Co., Dayton, Ohio. 
ASPHALT. 
H. & A. B. Aveline Sicilian Rock Asphalt 
Co., Catania, Italy (postage 5 cents). 
New York & Bermudez Co., N. Y. City. 
New York Mastic Works, New York. 
The Sicilian Asphalt Paving Co., New 
York. 
Standard Asphalt Co., Bakersfield, Cal. 
E. Thiele, New York, N. Y. 
ASPHALT PAVEMENTS. 
New York Mastic Works, New York. 
The Barber Asphalt Co., New York City. 
Schillinger Bros., Chicago, Ill. 
The Sicilian Asphalt Paving Co., New 
York. 
Warren-Scharf Asphalt Paving Co., New 
York and Cincinnati. 
The Western Paving and Supply Co., 
Chicago and Indianapolis. 
BANKERS. 
W. J. Hayes & Sons, Cleveland, O. 
BRICK FOR PAVING. 
—e Paving Brick Co., Galesburg, 
Il. 


The Ohio Paving Co., Columbus, Ohio. 

The Shale Brick Exchange, Canton, O. 

The Wabash Clay Co., Veedersburg, Ind. 
BRICK KILNS AND DRIERS. 

The Bonnot Co., Canton, O. 

W. A. Eudaly, Cincinnati, Ohio. 

E. M. Pike, Chenoa, Il. 

Sercombe, Osman & Warren, Exmouth, 
Devon, England, and Pyne & Co., To- 
ronto, Canada. 

The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 

Standard Dry Kiln Co., Louisville, Ky. 

BRICK-MAKING MACHINERY. 





BRICK-YARD;SU PPLIES—Continued. 
Chambers Bros. Co., Philadelphia, Pa. 
Fletcher & Thomas, Indianapolis, Ind. 
Frey-Sheckler Co., Bucyrus, Ohio. 
Germania Supply Co., Covington, Ky. 

J. W. Penfield & Son, Willoughby, Ohio. 

The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 

Walworth Run Foundry and Mfg. Co., 
Cleveland, Ohio. 

BRIDGES. 

Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohio. 

CEDAR BLOCKS. 

Ross Sapless Block Co., Chicago, IIl. 

CHEMICAL TESTS. 

J.S. Cary, Chicago, Il. 
Pittsburgh Testing Laboratory,‘ Pitts- 
burgh, Pa. 

CLAY-WORKING MACHINERY. 

The Bonnot Co., Canton, Ohio. 

The Fate Gunsaullus Co., Plymouth, O. 

The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 

COAL TAR PRODUCTS. 

Western Chemical Co., Indianapolis, Ind. 

CONCRETE PAVEMENTS. 
~— Island Concrete Co., Providence, 

CONVEYORS. 

C. O. Bartlett, Cleveland, O. 

CRUSHERS, ROCK AND ORE. 

F. C. Austin Mfg. Co., Chicago, Ill. 

Gates Iron Works, Chicago, Il. 

— & Hogg Foundry Co., Pittsburg, 
a. 


| CIVIL ENGINEERS. 


Anderson Foundry and Machine Works, | 


Anderson, Ind. 
The Bonnot Co., Canton, Ohio. 
Chambers Bros. Co., Philadelphia, Pa. 
Decatur Leader Mfg. Co., Decatur, Ill. 
The Fate-Gunsaullus Co., Plymouth, O. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, Ohio. 
The Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
C. W. Raymond & Co., Dayton, Ohio. 


The Sharer Dryer and Construction Co., | 


Philadelphia, Pa. 


The Simpson Brick Machinery Company, | 


Chicago, Ill. 
Taplin, Rice & Co., Akron, Ohio. 
The U.S. Brick Press Co., Chicago, Ill. 
The Wallace Mfg. Co., Frankfort, Ind. 
Wellington Machine Co., Wellington,’O. 
BRICK-YARD SUPPLIES. 


Anderson Foundry and Machine Works, | 


Anderson, Ind. 
The Bonnot Co., Canton, Ohio. 
D. J. C. Arnold, New London, Ohio. 
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Latham Anderson, Cincinnati, Ohio. 

F. T. Aschman, Pittsburgh, Pa. 

C. P. Chase, Clinton, Iowa. 

F. A. Dunham, Plainfield, N. J. 

Arthur 8. Hobby, Cincinnati, Ohio. 

Olin H. Landreth, Nashville, Tenn. 

E. F. Layman, Cincinnati, Ohio. 

Hiram Phillips, St. Louis, Mo. 

Alexander Potter, Olean, N. Y. 

Frank B. Rae, Detroit, Mich. 

8. H. Shearer, Indianapolis, Ind. 

J. A. Stewart, Cincinnati, Ohio. 

Wickenden & Clark, Toledo, O. 
DUMP WAGONS. 

F. C. Austin Mfg. Co., Chicago, Ill. 


ENGRAVERS. 

H. C. Bauer, Indianapolis, Ind. 

Chas. A. Nicoli, Indianapolis, Ind. 
FUEL GAS. 

Wm. Waplington, Philadelphia, Pa. 
McADAM AND CONCRETE STONE. 

—e Union Lime Works Co., Chicago, 


MUSICAL INSTRUMENTS. 
Lyon & Healy, Chicago, Ill. 


CONTINUED ON PAGE 11. 





Should be in Every 
Municipal Library. 

PAVING AND Mu- 
NICIPAL ENGINEERING 
is out. , Should be in 
every municipal library 
and in the office of ev- 
ery Board of Public 

orks.— Detroit Free 
Press. 


PROFESSIONAL CARDS. 


ALEXANDER POTTER, C. E. 


Assoc. M. Am. Soc. C. E. 
WATER, SEWERS, PAVEMENTS, 


HEAD OFFicE, 137 Broapway, NEw YORK City. 


PROFESSIONAL CARDS. 


LATHAM ANDERSON, 


M. Am. Soc. C. E. 


Landscape Architect 
Rooms 49 and & Johnston Buildings, 


CINCINNATI, OHIO. 
Sanitary Engineering. Improvement of Towns and 
Suburban Property. 





T. W. Purynsey, Pres’t. CuIFFORD CABELL, Manager. 
L. H. Howett, Treas. Davip Noxay, Ass’t Mgr. 
A. R. Loyexey, Sup’t at Works, Lincoln and 19th Sts. 


Chicago Union Lime Works Co. 
CHICAGO QUICK-LIME, 
McAdam and Concrete Stone. 

ROOM "5, 159 LA SALLE STREET, CHICAGO. 
Established 1859. Telephone, Main 234. 


F. A. DUNHAM, 
CIVIL ENGINEER. 


Special attention given to the design and construction of 
sewerage systems. CONSULTING ENGINEER for paving of 
every description and general municipal improvements. 


Main OFFICE, No. 11 PARK AVENUE, 
PLAINFIELD, N. J. 





J. 5. CARY, 


1539 UNITY BUILDING, CHICAGO, ILL. 


All classes of chemical tests and analyses, in- 
cluding ores, metals, clays, building stones, gases 
and technical products. Specialty—Sanitary, boil- 
er and mineral water analyses for those intending 
to establish water-works, manufactories, etc. Sam- 
pling of mines and deposits of ores and minerals. 


WICKENDEN & CLARK, 
CIVIL ENGINEERS 


Prepare Plans, Specifications and Estimates for and Su- 
perintend the construction of Bridges, Foundations, Pave- 
ments, Sewerage and all kinds of Municipal Improvements. 


Room 34 Law Building, TOLEDO, OHIO. 








HIRAM PHILLIPS, 
Consulting Engineer 


810 OLIVE STREET, ST. Louis, MO. 


Extended experience in testing all kinds of pav- 
ing materials, plans, estimates and specifications. 


ANDREW ROSEWATER, C. E. 


M. Am. Soc. C. E. 


Engineer Municipal Public Works 


SEWERAGE A SPECIALTY. 
424 BEE BUILDING, OMAHA, NEB. 








M. Am, Soc. C. E, M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN, 


Consulting Engineer 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. 

Examinations, expert tests, reports, designs, specifica- 
tions and estimates. 


F. T. ASCHMAN, Ph. B. 
ANALYTICAL AND CONSULTING CHEMIST 


86 WaTER ST., PITTSBURGH, Pa. 
Prof. of Chemistry at the Pittsburgh College of Pharmacy. 
Analysis and Assays of all kinds em gon and accurately 
made. Examination of paving material and water pipe a 
specialty. Consulting and advice on chemical processes and 
manufactures. Correspondence solicited. 








W. J. HAYES & SONS, BANKERS 
« Municipal Bonds- 


BOUGHT AND SOLD. 


CLEVELAND, O. New YORK, 


10 WALL STREET. 


S. H. SHEARER, 
CIVIL ENGINEER, 


BRIDGES, SEWERS, PAVEMENTS. 


BOSTON, Mass. 





33 INGALLS BLOCK, INDIANAPOLIS, IND. 


E. F. LAYMAN, 


CIVIL AND SANITARY ENGINEER 
Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 


Surveys, plans and specifications for Sewerage, 
Drainage and Water Supply. Special attention 
aid to Pavements and general city and village 
mprovements; also Surveying of city and Subur- 
ban property. 
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FRANK B. RAE, 
Electrical Engineer, 


49 WILCOX STREET, DETROIT, MICH. 

Dynamos, Motors and Special Apparatus designed 
for Manufacturers. Tests and Reports upon 
Steam and Electric Power Plants. Engineering 
in Installation of Electric Street Railway, Mu- 
nicipal and Private Lighting. 





ARTHUR S. HOBBY, 
| CIVIL AND SANITARY ENGINEER 


No. 227 MAIN STREET, 


CINCINNATI, OHIO. 


Sewerage Systems for Cities and Villages designed 
and their construction superintended. 

Design and construction of manufactories. 

Foundations for heavy buildings, and for engines 
and machinery. 

Foundations in bad ground or in water. 











Ba a isk See. 





BUSINESS DIRECTORY CONTINUED. 


PATENTS, SOLICITORS OF. 
Hopkins & Atkins, Washington, D. C. 
Geo. E. Lemon, Washington, D. C. 
V.H. Lockwood, Indianapolis, Ind. 


PAVING BLOCKS. 

The Dun-Perley Co., Columbus, O. 

Cincinnati Paving Block Co., Cincin- 
nati, O. 

Geo. E. Briggs, Pittsburgh, Pa. 

C. L. Baird, Columbus, Ohio. 

The Ohio Paving Co., Columbus, Ohio. 

The John Porter Co., New Cumberland, 
W. Va. 

The Ross Sapless Block Co., Chicago, Il. 

The Shale Brick Exchange, Canton, O. 

The Wabash Clay Co., Veedersburg, Ind. 


PAVING BRICK. 
~ — Porter Co., New Cumberland, 
af © 
Patton Vitrified Brick Co., Cloverport, 


Ky. 
The Wabash Clay Co., Veedersburg, Ind. 
oo Paving Brick Co., Galesburg, 


The Ohio Paving Co., Columbus, Ohio. 
The Shale Brick Exchange, Canton, O. 


PAVING PITCH. 
Forest City Chemical Co., Cincinnati, O. 
The Western Chemical Co., Indianapo- 
lis, Ind. 


PORTLAND CEMENT. 
Columbus-Portland Cement Co., Colum- 
bus, O. 
South Bend Cement Co., South Bend, Ind. 
E. Thiele, New York, N. Y. 


RAILROADS. 
B. & O. Railway. 
“Big Four” Route. 
Burlington Route. 
C. H. & D. Railway. 
Monon Route. 





RIPANS TABULES. 
Ripans Chemical Co., New York, N. Y. 


ROAD MACHINERY. 


F. C. Austin Mfg. Co., Chicago, Ill. 
Ewald Over, Indianapolis, Ind. 


ROAD ROLLERS. 
The Addyston Pipe and Steel Co., Cin- 
cinnati, O. 
F. C. Austin Mfg. Co., Chicago, Ill. 
Enterprise Manufacturing Co., Columbi- 


ana, O. 

Erie Machine Shops, Erie, Pa. 

Harrisburg Foundry and Machine Works, 
Harrisburg, Pa. 

The O. 8S. Kelly Co., Springfield, Ohio. 

Ewald Over, Indianapolis, Ind. 

R. C. Pope, Chicago, Ill. 


SEWER PIPE. 
Sharon Clay Mfg. Co., Sharon, Pa. 


SIDEWALK TILE. 
The Dun-Perley Co., Columbus, Ohio. 


SEWER RINGS AND COVERS. 
F. C. Austin Mfg. Co. Chicago, Il. 
Ewald Over, Indianapolis, Ind. 


STREET SPRINKLERS. 
H. G. Stiebel, Sr., Cincinnati, Ohio. 


STREET-SWEEPERS. 
F. C. Austin Mfg. Co., Chicago, Il. 
H. B. Knight, Toledo, O. 

TAR HEATERS. 
The O. 8. Kelly Co., Springfield, Ohio. 


TURN-TABLES. 
The Frey-Sheckler Co., Bucyrus, Ohio. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
VIADUCTS. 


Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohio. 








BRICK PAVEMENTS 


BY 


C. P. CHASE, Civil Engineer, Clinton, Iowa. 


Full instructions from the beginning, with com- 
plete specifications. 

The most useful and reliable hand book to be 
obtained. Price, One Dollar. 











Pittsburgh Testing Laboratory, 
116 WATER STREET, 
PITTSBURGH, PA. 





SPECIALTIES—Chemical tests of all kinds; inspee- 
tion of water pipe; testing of brick and paving 
materials; inspection of structural material. 





SPECIAL TO ENGINEERS 
AND ARCHITECTS! 


It will pay you to investigate 
* 


THE BRIGGS 
LOCK-JOINT BRICK 


And secure contract to or- 
ganize a company in terri- 
tory not taken. Brick pat- 
ented in the United States 
and foreign countries. Other 
patents applied for. Send 
stamp for new 64-page man- 


GEO. E. BRIGGS, 


96 FOURTH Ave., 
PITTSBURGH, PA. 








CALIFORNIA ASPHALT 


FOR STREETS, SIDEWALKS AND COURTS, 

RESERVOIRS, FLUMES AND DITCHES, 

FLOORS OF WAREHOUSES, CELLARS, STABLES, 

BREWERIES, CAR SHEDS, 

ENGINE ROOMS AND FOUNDATIONS, 

CoaTING oF PILEs, BripGr, Dock AND TUNNEL TIMBERS. 
Interstitial Filling of Stone, Wood and Brick Pavements. 


+t 








SEND FOR CIRCULAR 
AND SAMPLES. 


Mined and Refined by The Standard Asphalt Co.. Bakersfield, Cal. 








The Sicilian Asphalt Paving Co. 


000080808 contractors ror 


SICILIAN ano GERMAN ROCK 
ASPHALT STREET PAVEMENTS 


TRINIDAD “LAKE” ASPHALT 
STREET PAVEMENTS 


LIMMER ROCK ASPHALT 
FLOORS, PAVEMENTS ano 
ROOFS, FOR BREWERIES, 
ICE HOUSES, WAREHOUSES, 
CELLARS, STABLES, YARDS, 
SIDEWALKS, ETC. 


ZINSSER’S PATENT INSULA- 
TION FOR WALLS OF ICE 
HOUSES, ETc. 


40200870808 
Meee e® vzEALERS IN 


SICILIAN anv GERMAN ROCK 
ASPHALTS FOR STREET 
PAVEMENTS 


SICILIAN, LIMMER ano VOR- 
WOHLE ROCK ASPHALT 
MASTIC 


CRUDE anv REFINED TRINIDAD 
ASPHALT 
































® 
For estimates and full information apply to 


The Sicilian Asphalt Paving Co. , Times Big, N. Y. 





COMPAGNIE ‘GENERALE 


des Asphaltes de France, 117 Quai 
Valmy, Paris. 








Sole Proprietors of the 
Mines of Seyssel, 
Asphalte Mine Owners, 


Alco 


W.H. DELANO, Director; LEON MALO, Con. Eng. 
Works in the United States: HUNTER’s PoINT, L. I. 


also at Ragusa, etc. 








Architects and Engineers are requested to specify 
for Seyssel Rock Asphalte, for sidewalks, fireproof 
roofs, water-tight floors, sanitary cellars, etc.; also 
Compressed Rock Asphalte for roadways. For esti- 
mates, apply to N. Y.M ASTIC WORKS, 

85 Broadway, New York. 





- SCHIRRINGER Broadens, 


| ASPHALT 


| PAVEMENTS _ 


192-94 NORTH MORGAN ST. 
Chicago. 


Eastern Offices at Cincinnati, Cleveland, Detroit 
and — — 














THE. WABASH CLAY COMPANY, 


MANUFACTURERS OF THE COLUMBIAN PAVEMENT, 
PAVING BRICK AND BLOCKS, BUILDING BRICK, 
FIRE BRICK AND GROUND FIRE CLAYS. 


We have a large capacity and a modern and thoroughly equipped plant. 
Our goods are standard for quality and finish. 


SAMPLES AND PRICES SENT ON APPLICATION. 





OFFICE AND WORKS AT VEEDERSBURGH, IND. 

















laid with the ‘Sapless Blocks’ are in good condition, and 
* 
ate rl a guarantee our work. Correspondence solicited. 
We manufacture a superior grade of cedar shingles also. 


A VER half a million square yards laid since 1884. 
I h e Best O Not one dollar expended for repairs to date. 

Extract from letter of City Engineer: ‘‘We have used 
have never had a dollar’s worth of repairs on them to 
date, and I see no reason why they will not last for years.” 

eRe 9 THE ROSS SAPLESS BLOCK PAVING COMPANY. 
HEADQUARTERS AT CHICAGO OFFICE, 
Its Record Proves It. v SAGINAW, MICH. 203 PHENIX BLDG. 


only the ‘Sapless Blocks’ since 1884. All the pavements 
t i 
Estimates furnished and paving done complete. We 








Hayden’s ~—> 
Street Paving Block 
Encaustic Sidewalk 
al Ri ar NTile 


COLUMBUS, OHIO. 





he J ohn Porter (Pompany 
= 
NEW CUMBERLAND, W. VA. 


MANUFACTURERS OF 


VITRIFIED BRICKS AND BLOCKS 


» FOR STREETS AND ROADWAYS «= « =« 





Regarding capacity of output, uniformity of material, and durability under actual test of service 
we ask investigation. 








MANUFACTURED FROM THE CELEBRATED 
HOCKING VALLEY CLAYS. 


“East CLAYTON” 
merece PaviING [BLock 


OHIO * = ¢ 





THE — 





CORRESPONDENCE SOLICITED. 


Address (. L. BAIRD, Sec’y and Treas., care Standard Construction Co., Columbus, Ohio. 
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GALESBURG 
PAVING BRICK 


The demand for these Celebrated Brick has hitherto far exceeded 


the supply. By the erection of one of the largest and most complete 
plants in the country, THE PURINGTON PAVING BRICK COM- 
PANY expects to be able to furnish these Brick in any desired quantity, 














and to fill all orders promptly and satisfactorily. 





PRICES AND SAMPLES FURNISHED ON APPLICATION TO 


Purington Paving Brick Co. 


FIRST NATIONAL BANK BUILDING, 
GALESBURG, /LL. 


THE HALLWOOD PAVING BLOCK 


The best manufactured Paving Material in use. 
Thirty miles of street paved with it in Columbus, Ohio, and 
half as much more in other cities. 
Next to Stone in durability, next to Asphalt in producing a 
‘ smooth and quiet driveway, while the cost is less than either. 
Send for Circular. 


THE OHIO PAVING CO., 85 NORTH HIGH ST., COLUMBUS, OHIO 











W.58. WILLIAMS, President. H. 8. BELDEN, Vice-President. 
M. C. BARBER, Sec’y and Treas. W. B. DAGER, Gen’! Sales Agent. 


ANNUAL CAPACITY, 60,000,000 BRICK. 


THE SHALE Brick EXCHANGE 


MANUFACTURERS OF 


Vitrified Street Paving Brick and Block 


SIDEWALK, SEWER AND BUILDING BRICK. 
Imperial Brick Co. ° 
The Rollaway Paving iia. Office, Room 4 Grand Opera House, 
.d. ams. 
The R 1 " 
Fee ee Tee Sone tetat Ce. CANTON, OHIO. 
The Waynesburgh Brick and Clay Co. 














HIS 


Se SORE SERB EO Ee EO SU Su Be SORE Se SOC H Se BORE Be BOSE CE BOSD CE : 


THE WORLD'S FAIR 


NOW UNFOLDS TO THE ADMIRING WONDER OF 
NATIONS, UNRIVALED BEAUTY AND COLOSSAL 
GRANDEUR. SUCH PERFECTION AS ATTAINED IN 
SCIENCE, ART AND MECHANICAL CONSTRUC- 
TION THE WORLD HAS NEVER VIEWED BEFORE. 


A PARALLEL 


INSTANCE THAT DEMANDS THE ATTENTION OF 
BRICK-MAKERS IS THE PERFECTION NOW REACHED 
IN THE CONSTRUCTION, OPERATION AND PRAC- 
TICAL EFFICIENCY OF 



















BEB 


v THE STANDARD 


*PATENT-: 


FORCED DRAFT 
BRICK DRIER | 


IOC OSGOSSKER 


AS A RELIABLE AND ECONOMICAL PAVING BRICK 
DRIER, THE ‘“*STANDARD”’ HAS NO EQUAL. ITS 
SUCCESS HAS BEEN REMARKABLE, AND SCORES 
OF RECENT PATRONS EXPRESS THEIR APPRECIA- 
TION IN THE STRONGEST AND MOST CONVINC- 
ING TERMS. LET US SEND YOU THEIR EVIDENCE, 
ILLUSTRATED CATALOGUES, ETC. 


The Standard Dry Kiln Co. ; 


(0) GENERAL OFFICE AND SALESROOMS, 


LOUISVILLE, KENTUCKY. 


SOSPSESO SE SESE SE SESE SESE SE SESE SO SESE SOSESE 
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It DRIES BRICK RAIN OR SHINE 
WINTER OR SUMMER 
EVERY MONTH IN THE YEAR 


Every DAY IN THE WEEK 
EverRY WEEK IN THE MONTH 


PATENTED 
APRIL 7 ™ 1885, N° 315,348, 
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| NHANCE THE VALUE OF ABUT- 
| TING PROPERTY MORE THAN ANY 
| OTHER PAVEMENT KNOWN. 





ASPHALT PAVEMENTS 











A careful investigation of the effect of Asphalt and of Granite 
pavements on the value of abutting property in the city of Cin- 
cinnati, showed the following results: 

Average increase in value of property, attributable to the 
paving of the streets, along three granite paved streets, as shown 
by tax duplicate, 37.26 per cent. 

Average increase in value of property, attributable to the 
paving of the streets, along three asphalt paved streets, as shown 
by tax duplicate, 63.22 per cent. 

On Race, one of the asphalt paved streets referred to above, 
the increased amount of taxes paid by the property owners, due 
to increase in value of property by the pavement of the street 
with asphalt, is almost sufficient every year to pay the full 
cost to the city of the pavement. 

Write for a pamphlet giving full account of the investigation. 
The facts will be of value to you, whether or not you favor 
asphalt pavements. 


Robert R. Hefford, of Buffalo, who has paid taxes for asphalt 
pavement on over 2,500 feet frontage, says: ‘‘In my opinion no 
improvement will more certainly enhance the value of real estate 
than an asphalt pavement. I have always calculated that every 
dollar thus laid out would bring me back two dollars at least, and 
thus far have never failed to realize my expectations.”’ 





WARREN-SCHARF ASPHALT PAVING CO., 


81 FULTON STREET, NEW YORK. 
61 BLYMYER BUILDING, CINCINNATI. 
18 














PHILADELPHIA, | CN . 3 
PENNSYLVANIA. e 








Brick Making Machinery 


Complete plants equipped. with machinery. forthe 


manutactare! of Paving Brick. 


op tle Gain? © 


Some of the latgest and.most. shédessful tone 
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cerns in the country are using our machinery—2?* 
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Machinery at Galesburg, Iflingis, alone ¢ 
having a daily capacity 0 of . 


Carlon & Hollenbeck; Printers,. Indianapolis. 





Yi tll oh Sand 








